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Foreword

This soil survey contains information that can be used in land-planning programs
in the survey area. It contains predictions of soil behavior for selected land uses. The
survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners, community
officials, engineers, developers, builders, and home buyers can use the survey to
plan land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Soil Conservation
Service or the Cooperative Extension Service.

Lynn A. Brown
State Conservationist
Soil Conservation Service
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General Nature of the Survey Area

ASOTINCOUNTY AREA is in the southeastern part of
Washington (fig. 1). It has a total area of 370,820 acres, or
about 580 square miles. The population of Asotin County
was 13,780 in 1984.

The survey area is bounded on the east and north by
the Snake River, on the south by Oregon, and on the west
by Garfield County. The Blue Mountains merge to the north
with a tilted, elevated plateau that is deeply dissected by
rivers and streams, forming steep-sided and precipitous
canyon walls. Elevation ranges from about 750 feet along
the banks of the Snake River, in the northwestern part of
the survey area, to 5,010 feet on the top of Big Butte.

Soil scientists have determined that there are about 59
different kinds of soil in the survey area. The soils have a
wide range in texture, depth, natural drainage, and other
characteristics. Water erosion is the major soil-related
problem. Measures that control erosion minimize the
sedimentation of streams and thus improve the quality of
the water available for municipal use, for recreation, and
for fish and wildlife.

Agriculture is the main economic enterprise in the
survey area. About 22.6 percent of the acreage is
nonirrigated cropland, 0.4 percent is irrigated cropland, 3
percent is pasture or hayland, 64 percent is rangeland,
and 8 percent is grazeable woodland. Nonirrigated areas
are used mainly for wheat, barley,
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Figure 1.-Location of the Asotin County area in Washington.

grass for seed, or hay. Irrigated areas are used mainly for
orchard crops, vegetables, hay, or pasture.

Climate
Prepared by the National Climatic Data Center, Asheville, North
Carolina.

The Rocky Mountains partly shield the survey area
from strong arctic winds. As a result, winters are



generally not too severe, though they are cold. In summer,
Pacific Ocean winds are partly blocked. Days are hot, but
nights are fairly cool. In all but the mountainous areas, the
amount of precipitation is scant. During the cooler periods,
however, many areas receive enough rainfall for
nonirrigated small grain and rangeland. The snowpack
accumulation at high elevations supplies irrigation water for
intensive agriculture on some of the lowlands.

Table 1 gives data on temperature and precipitation for
the survey area as recorded at Anatone, Washington, and
Lewiston, Idaho, in the period 1951 to 1978. Table 2 shows
probable dates of the first freeze in fall and the last freeze
in spring. Table 3 provides data on length of the growing
season.

In winter, the average temperature is 29 degrees F at
Anatone and 35 degrees at Lewiston and the average daily
minimum temperature is 22 degrees at Anatone and 29
degrees at Lewiston. The lowest temperature on record,
which occurred at Anatone on December 30, 1968, is -32
degrees. In summer, the average temperature is 62
degrees at Anatone and 71 degrees at Lewiston and the
average daily maximum temperature is about 81 degrees.
The highest recorded temperature, which occurred at
Lewiston on August 4, 1961, is 115 degrees.

Growing degree days are shown in table 1. They are
equivalent to "heat units." During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop between
the last freeze in spring and the first freeze in fall.

The total annual precipitation is about 21 inches at
Anatone and 13 inches at Lewiston. About 50 percent of
this precipitation usually falls in the period April through
September. The growing season for most crops falls within
this period. The heaviest 1-day rainfall during the period of
record was 2.24 inches at Anatone on December 23, 1964.
Thunderstorms occur on about 16 days each year.

The average seasonal snowfall is about 68 inches at
Anatone and 18 inches at Lewiston. The greatest snow
depth at any one time during the period of record was 38
inches at Anatone and 16 inches at Lewiston. On an
average of 35 days at Anatone and 9 days at Lewiston, at
least 1 inch of snow is on the ground. The number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is
about 50 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines

80 percent of the time possible in summer and 25 percent
in winter. The prevailing wind is from the west. Average
windspeed is highest, 10 miles per hour, in spring.

History and Development

The Lewis and Clark Expedition is thought to have
gone through Asotin on the return trip from the Pacific in
1806. Trappers and hunters were common in the survey
area after 1811.

By 1861, there were a few permanent residents and farm
settlements were as many as 150 miles apart. At this
time, Pearcy's Ferry operated between Lewiston, ldaho,
and Clarkston, Washington. Frame buildings, small water-
powered sawmills, and livestock were becoming common
in the survey area. The early settlements were around the
edge of forested areas, near supplies of water and wood.
The land along the Snake River was still considered
Indian land. The first post office in the survey area was
opened in Anatone on January 14, 1878.

Asotin County was once part of Walla Walla County. It
was organized as a separate county in the fall of 1883.
The town of Asotin was selected as the county seat. By
1885, the population of the county was about 1,500 and
about 5,550 acres was cultivated. Between 1883 and
1885, the raising of livestock was the main farm
enterprise. The crops grown in the county were used
mainly as livestock feed.

During the 1880's, steamboat landings were built in
Asotin County, thus providing the opportunity to transport
grain crops. These crops became a more important part of
the local economy by the early 1900's (7). Around 1886, a
project was started to bring water from Asotin Creek to be
used for irrigating orchards in the vicinity of Clarkston. A
high-line canal was constructed in 1906.

Water Supply

Most of the water used in the survey area is supplied
by wells. The average well depth is about 600 feet, but
some of the wells are shallower. The municipal wells
owned by Clarkston General Water Supply are 793 to
1,340 feet deep. A few irrigation projects in the survey
area draw water directly from rivers and streams.

The Columbia River Basalt Group generally controls the
availability of ground water. It occurs as plateau-type
layers that dip to the northeast. The ground water flows in
that general direction. The location of aquifers depends
on the series of fracture zones at the interfaces of many
of the basalt layers.



How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion of
their suitability, limitations, and management for specified
uses. Soil scientists observed the steepness, length, and
shape of slopes; the general pattern of drainage; the kinds
of crops and native plants; and the kinds of bedrock. They
dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living
organisms and has not been changed by other biological
activity.

The soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils in the survey area and
relating their position to specific segments of the
landscape, a soil scientist develops a concept, or model, of
how the soils were formed. Thus, during mapping, this
model enables the soil scientist to predict with a
considerable degree of accuracy the kind of soil or
miscellaneous area at a specific location on the landscape.

Commonly, individual soils on the landscape merge
gradually into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine the boundaries between the soils.
They can observe only a limited number of soil profiles.
Nevertheless, these observations, supplemented by an
understanding of the soil-vegetation-landscape relationship,
are sufficient to verify predictions of the kinds of soil in an
area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After describing
the soils in the survey area and determining their
properties, the soil scientists assigned the soils to

taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are
used as a basis for comparison to classify soils
systematically. The system of taxonomic classification used
in the United States is based mainly on the kind and
character of soil properties and the arrangement of
horizons within the profile. After the soil scientists classified
and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic
class in other areas so that they could confirm data and
assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of
the soils in the area are collected for laboratory analyses
and for engineering tests. Soil scientists interpret the data
from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the
expected behavior of the soils under different uses.
Interpretations for all of the soils are field tested through
observation of the soils in different uses and under
different levels of management. Some interpretations are
modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data
are assembled from other sources, such as research
information, production records, and field experience of
specialists. For example, data on crop yields under defined
levels of management are assembled from farm records
and from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to
year. For example, soil scientists can predict with a fairly
high degree of accuracy that a given soil will have a high
water table within certain depths in most years, but they
cannot predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the significant
natural bodies of soil in the survey area, they drew the
boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs
show trees, buildings, fields, roads, and rivers, all of which
help in locating boundaries accurately.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil map
is a unique natural landscape. Typically, a map unit
consists of one or more major soils or miscellaneous areas
and some minor soils or miscellaneous areas. It is named
for the major soils or miscellaneous areas. The soils or
miscellaneous areas making up one unit can occur in other
units but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified on
the map. Likewise, areas that are not suitable can be
identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for selecting
a site for a road or building or other structure. The soils in
any one map unit differ from place to place in slope, depth,
drainage, and other characteristics that affect management.

The general map units in this survey have been
grouped for broad interpretive purposes. The broad
groups and the map units in each group are described on
the following pages.

Map Unit Descriptions

Soils on Terraces and Terrace Escarpments

These soils make up about 4 percent of the survey
area. They are gently sloping to very steep, very deep, and
well drained and somewhat excessively drained. They
formed in loess, glaciofluvial deposits, and old alluvial
sand and gravel having minor amounts of eolian material in
the upper part. The native vegetation is mainly grasses.
Elevation is 750 to 1,300 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is about 52 degrees F, and the average frost-
free period is 135 to 190 days.

These soils are used mainly as nonirrigated cropland,
irrigated cropland, homesites, or rangeland.

1. Chard-Dallesport
Very deep, well drained and somewhat excessively

drained, gently sloping to very steep soils; on terraces and
terrace escarpments

This map unit is mainly in the northeastern part of the
survey area. Slopes are 2 to 60 percent. The native
vegetation is mainly grasses. Elevation is 750 to 1,300 feet.
The average annual precipitation is 12 to 16 inches, the
average annual air temperature is about 52 degrees F, and
the average frost-free period is 135 to 190 days.

This map unit makes up about 4 percent of the survey
area. It is about 70 percent Chard soils, 9 percent
Dallesport soils, and 21 percent soils of minor extent.

Chard soils are on terraces and terrace escarpments.
They are well drained. They formed in loess and
glaciofluvial deposits. Typically, the surface layer is loam.
The upper part of the subsoil is fine sandy loam, and the
lower part to a depth of 60 inches or more is sandy loam.

Dallesport soils are on terraces and terrace escarpments.
They are somewhat excessively drained. They formed in old
alluvial sand and gravel having minor amounts of eolian
material in the upper part. Typically, the surface layer is
very cobbly sandy loam or very gravelly sandy loam. The
subsoil is very gravelly sandy loam. The upper part of the
substratum is very gravelly sand, and the lower part to a
depth of 60 inches or more is extremely gravelly sand.

Of minor extent in this unit are Ewall soils on terraces,
Nims and Weissenfels soils on plateaus and hillslopes,
and Lickskillet and Schuelke soils on canyon walls and
shoulder slopes.

This unit is used mainly for nonirrigated crops, irrigated
crops, or homesite development. The main management
concerns in areas of nonirrigated cropland are the hazard
of water erosion, the slope, low annual precipitation, a low
available water capacity, and the very cobbly surface layer
in the Dallesport soils. The main management concerns in
areas of irrigated cropland are the hazard of water erosion,
the slope, the low available water capacity, and the very
cobbly surface layer in the Dallesport soils. The main
limitations on homesites are large stones on the



Dallesport soils and the slope. The main limitations on
sites for septic tank absorption fields are a poor filtering
capacity and the slope. The production of forage is limited
by the low available water capacity in the Dallesport soils.

Soils on Canyon Walls, Foot Slopes, Slump Blocks,
and Shoulder Slopes

These soils make up about 56 percent of the survey
area. They are gently sloping to very steep, shallow to
very deep, and well drained. They formed in loess,
colluvium, and slope alluvium derived from weathered
basalt. The native vegetation is mainly grasses and shrubs.
Elevation is 800 to 4,100 feet. The average annual
precipitation is 12 to 25 inches, the average annual air
temperature is 48 to 52 degrees F, and the average frost-
free period is 100 to 190 days.

These soils are used mainly as rangeland or wildlife
habitat.

2. Lickskillet-Schuelke-Bolicker

Shallow to very deep, well drained, gently sloping to very
steep soils in the 12- to 15-inch precipitation zone; on
canyon walls, foot slopes, slump blocks, and shoulder slopes

This map unit is in the northern part of the survey area.
Slopes are 3 to 120 percent. The native vegetation is
mainly grasses. Elevation is 800 to 2,600 feet. The
average annual precipitation is 12 to 15 inches, the
average annual air temperature is about 52 degrees F,
and the average frost-free period is 135 to 190 days.

This map unit makes up about 19 percent of the
survey area. It is about 24 percent Lickskillet soils, 20
percent Schuelke soils, 12 percent Bolicker soils, and 44
percent soils of minor extent.

Lickskillet soils are on south-facing canyon walls and
shoulder slopes (fig. 2). They are shallow. They formed in
colluvium derived from loess and material weathered from
basalt. Slopes are 3 to 120 percent. Typically, the surface
layer is very stony loam. The subsoil is very cobbly loam,
which is underlain by basalt at a depth of about 14 inches.
The depth to basalt ranges from 10 to 20 inches.

Schuelke soils are on south-facing canyon walls. They
are moderately deep. They formed in loess, colluvium, and
slope alluvium derived from weathered basalt. Slopes are
3 to 90 percent. Typically, the upper part of the surface
layer is very stony silt loam, and the lower part is very
cobbly silt loam. The subsoil is very cobbly clay loam and
extremely cobbly clay loam, which is underlain by basalt at
a depth of about 22 inches.

The depth to basalt ranges from 20 to 40 inches.

Bolicker soils are on north-facing canyon walls, slump
blocks, and foot slopes. They are very deep. They formed
in loess over basaltic colluvium. Slopes are 15 to 90
percent. Typically, the surface layer is silt loam. The upper
part of the subsoil is silt loam, and the lower part to a
depth of 60 inches or more is very cobbly loam.

Of minor extent in this unit are Asotin and Nansene
soils and Rock outcrop on canyon walls; Alpowa soils on
canyon walls and foot slopes; Chard, Ewall, and
Dallesport soils on terraces and terrace escarpments;
Nims and Weissenfels soils on plateaus; and Veazie,
Bridgewater, Veazie Variant, and Joseph soils on flood
plains, low terraces, and alluvial fans.

This unit is used mainly as rangeland or wildlife habitat.
The production of forage is limited by low annual
precipitation and a very low or low available water capacity
in the Lickskillet and Schuelke soils. The production of
forage on the Bolicker soils is about 1,200 pounds per acre
in an average year.

3. Laufer-Thiessen-Matheny

Shallow to very deep, well drained, strongly sloping to very
steep soils in the 15- to 18-inch precipitation zone; on
canyon walls, slump blocks, and foot slopes

This map unit is in the southeastern and central parts of
the survey area. Slopes are 10 to 120 percent. The native
vegetation is mainly grasses. Elevation is 900 to 3,300 feet.
The average annual precipitation is 15 to 18 inches, the
average annual air temperature is about 49 degrees F, and
the average frost-free period is 120 to 145 days.

This map unit makes up about 20 percent of the survey
area. It is about 21 percent Laufer soils, 13 percent
Thiessen soils, 6 percent Matheny soils, and 60 percent
soils of minor extent.

Laufer soils are on south-facing canyon walls. They are
shallow. They formed in loess, colluvium, and slope
alluvium derived from weathered basalt. Slopes are 30 to
120 percent. Typically, the surface layer is very stony clay
loam. The upper part of the subsoil is very cobbly clay
loam. The lower part is extremely cobbly clay loam, which
is underlain by basalt at a depth of about 15 inches. The
depth to basalt ranges from 10 to 20 inches.

Thiessen soils are on south-facing canyon walls. They
are moderately deep. They formed in loess, colluvium,
and slope alluvium derived from weathered basalt. Slopes
are 30 to 90 percent. Typically, the surface layer is very
stony silt loam. The upper part of the subsoil is very
cobbly clay loam. The lower part is



Figure 2.-An area of the Lickskillet-Schuelke-Bolicker general soil map unit. Lickskillet and Schuelke soils are on south-facing canyon
walls, and Bolicker soils are on north-facing slopes.

extremely cobbly clay loam, which is underlain by basalt at
a depth of about 22 inches. The depth to basalt ranges
from 20 to 40 inches.

Matheny soils are on north-facing canyon walls, slump
blocks, and foot slopes. They are deep and very deep.
They formed in colluvium and slope alluvium derived from
weathered basalt and in loess and some volcanic ash.
Slopes are 10 to 90 percent. Typically, the surface layer is
silt loam or stony silt loam. The upper part of the subsoil is
very cobbly clay loam. The lower part is extremely cobbly
loam, which is underlain by basalt at a depth of about 44
inches. The depth to basalt ranges from 40 to more than
60 inches.

Of minor extent in this unit are Limekiln, Thiessen
Variant, Rockly, Linville, Limekiln Variant, Matheny
Variant, Tyee, and Tyee Variant soils on canyon walls;
Stember soils on plateaus and shoulder slopes; Chard

and Ewall soils on terraces and terrace escarpments;
Pataha, Peola, and Neissenberg soils on plateaus; and
Veazie, Bridgewater, Veazie Variant, and Joseph soils on
flood plains, low terraces, and alluvial fans.

This unit is used mainly as rangeland or wildlife
habitat. The production of forage is limited by a very
low or low available water capacity in the Laufer and
Thiessen soils. The production of forage on the
Matheny soils is about 1,500 pounds per acre in an
average year.

4. Gwinly-Mallory-Lawyer

Shallow to very deep, well drained, gently sloping to very
steep soils in the 18- to 25-inch precipitation zone; on
canyon walls and shoulder slopes

This map unit is in the southern and central parts of



the survey area. Slopes are 3 to 120 percent. The native
vegetation is mainly grasses and shrubs. Elevation is
1,400 to 4,100 feet. The average annual precipitation is 18
to 25 inches, the average annual air temperature is about
48 degrees F, and the average frost-free period is 100 to
135 days.

This map unit makes up about 17 percent of the
survey area. It is about 36 percent Gwinly soils, 26
percent Mallory soils, 13 percent Lawyer soils, and 25
percent soils of minor extent.

Gwinly soils are on south-facing canyon walls and
shoulder slopes. They are shallow. They formed in loess
and colluvium derived from weathered basalt. Slopes are 3
to 120 percent. Typically, the surface layer is very stony silt
loam. The upper part of the subsoil is very cobbly clay
loam. The lower part is extremely cobbly clay, which is
underlain by basalt at a depth of about 15 inches. The
depth to basalt ranges from 10 to 20 inches.

Mallory soils are on south-facing canyon walls and
shoulder slopes. They are moderately deep. They formed
in loess, slope alluvium, and colluvium derived from
weathered basalt. Slopes are 3 to 90 percent. Typically,
the upper part of the surface layer is very stony silt loam
or stony silt loam, and the lower part is very cobbly clay
loam. The subsoil is very cobbly and extremely cobbly
clay, which is underlain by basalt at a depth of about 25
inches. The depth to basalt ranges from 20 to 40 inches.

Lawyer soils are on north-facing canyon walls. They are
deep and very deep. They formed in loess and colluvium
derived from weathered basalt. Slopes are 30 to 90
percent. Typically, the upper part of the surface layer is
stony silt loam or silt loam, and the lower part is gravelly
silt loam. The upper part of the subsoil is very gravelly clay
loam. The lower part is very cobbly clay loam and very
cobbly clay, which is underlain by basalt at a depth of
about 44 inches. The depth to basalt ranges from 40 to
more than 60 inches.

Of minor extent in this unit are Rockly and Tamming
soils on south-facing canyon walls; DeMasters, Harlow.
Getaway, and Snell soils on north-facing canyon walls;
Cloverland soils on mountain plateaus, benches, and north-
facing hillslopes; Bridgewater, Veazie, Veazie Variant, and
Bridgewater Variant soils on alluvial fans, flood plains, and
low terraces; and Neconda, Ferdinand, and Geoconda soils
on plateaus and hillslopes.

This unit is used mainly as rangeland or wildlife habitat.
The production of forage is limited by a low available water
capacity in the Gwinly and Mallory soils. The production of
forage on the Lawyer soils is about 2,100 pounds per acre
in an average year.

Soils on Plateaus and Hillslopes

These soils make up about 26 percent of the survey
area. They are gently sloping to steep, moderately deep to
very deep, and moderately well drained and well drained.
They formed in loess, slope alluvium, and colluvium derived
from weathered basalt. The native vegetation is mainly
grasses. Elevation is 1,200 to 4,100 feet. The average
annual precipitation is 12 to 22 inches, the average annual
air temperature is 44 to 51 degrees F, and the average
frost-free period is 90 to 155 days.

These soils are used mainly as nonirrigated cropland,
hayland and pasture, or wildlife habitat.

5. Nims-Weissenfels-Olical

Moderately deep and very deep, well drained and
moderately well drained, gently sloping to moderately steep
soils in the 12- to 15-inch precipitation zone; on plateaus
and hillslopes

This map unit is in the northern part of the survey area.
Slopes are 3 to 30 percent. The native vegetation is mainly
grasses. Elevation is 1,200 to 2,700 feet. The average
annual precipitation is 12 to 15 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free period is 135 to 155 days.

This map unit makes up about 11 percent of the survey
area. It is about 41 percent Nims soils, 27 percent
Weissenfels soils, 7 percent Olical soils, and 25 percent
soils of minor extent.

Nims soils are on plateaus and hillslopes. They are
moderately deep and well drained. They formed in loess
and slope alluvium derived from weathered basalt. Slopes
are 3 to 30 percent. Typically, the surface layer and the
upper part of the subsoil are silt loam. The lower part of
the subsoil is very cobbly and very gravelly loam, which is
underlain by basalt at a depth of about 35 inches. The
depth to basalt ranges from 20 to 40 inches.

Weissenfels soils are on plateaus and hillslopes. They
are moderately deep and moderately well drained. They
formed in loess and slope alluvium derived from weathered
basalt. Slopes are 3 to 30 percent. Typically, the surface
layer is silt loam. The upper part of the subsoil is silty clay
and silty clay loam. The next part is silt loam. The lower
part is very gravelly loam, which is underlain by basalt at a
depth of about 37 inches. The depth to basalt ranges from
25 to 40 inches.

Olical soils are on plateaus and hillslopes. They are very
deep and well drained. They formed in loess. Slopes are 3
to 30 percent. Typically, the surface layer is silt loam. The
subsoil to a depth of 60 inches or more also is silt loam.



Of minor extent in this unit are Spofford soils on
plateaus, Nansene soils on north-facing hillsides and
canyon walls, Lickskillet and Schuelke soils on canyon
walls and shoulder slopes, and Bolicker and Asotin soils on
north-facing canyon walls.

This unit is used mainly as nonirrigated cropland or
wildlife habitat. The main management concerns in areas of
nonirrigated cropland are low annual precipitation, a hazard
of water erosion, a low available water capacity in the
Nims soils, a high content of sodium in the subsoil of the
Weissenfels soils, and the slope. Because of the low
annual precipitation, a wheat-fallow rotation is used.

6. Stember-Pataha-Neissenberg

Moderately deep, well drained and moderately well drained,
gently sloping to strongly sloping soils in the 15- to 18-inch
precipitation zone; on plateaus and hillslopes

This map unit is in the central part of the survey area.

Slopes are 3 to 30 percent. The native vegetation is
mainly grasses. Elevation is 2,600 to 3,700 feet. The
average annual precipitation is 15 to 18 inches, the
average annual air temperature is about 47 degrees F,
and the average frost-free period is 115 to 135 days.

This map unit makes up about 4 percent of the survey
area. It is about 35 percent Stember soils, 26 percent
Pataha soils, 15 percent Neissenberg soils, and 24 percent
soils of minor extent.

Stember soils are on plateaus. They are well drained.
They formed in loess and slope alluvium derived from
weathered basalt. Slopes are 3 to 30 percent. Typically, the
upper part of the surface layer is silt loam, and the lower
part is gravelly silt loam. The upper part of the subsoil is very
cobbly silt loam. The lower part is very cobbly loam, which
is underlain by basalt at a depth of about 24 inches. The
depth to basalt ranges from 20 to 30 inches.

Pataha soils are on plateaus. They are well drained.
They formed in loess and slope alluvium derived from
weathered basalt. Slopes are 3 to 15 percent. Typically,
the surface layer and the upper part of the subsoil are silt
loam. The lower part of the subsoil is gravelly silt loam,
very cobbly loam, and very gravelly loam, which is
underlain by basalt at a depth of about 33 inches. The
depth to basalt ranges from 30 to 40 inches.

Neissenberg soils are on plateaus and hillslopes. They
are moderately well drained. They formed in loess and
slope alluvium derived from weathered basalt. Slopes are 3
to 15 percent. Typically, the surface layer is silt loam. The
upper part of the subsoil is silty clay. The next part is silty
clay loam. The lower part is very gravelly loam, which is
underlain by basalt at a depth of

about 33 inches. The depth to basalt ranges from 30 to 40
inches.

Of minor extent in this unit are Spofmore and Catheen
soils on plateaus and hillslopes; Limekiln soils on shoulder
slopes; Laufer, Thiessen, and Thiessen Variant soils on
canyon walls; and Matheny and Linville soils on north-facing
canyon walls.

This unit is used mainly as nonirrigated cropland,
hayland and pasture, or wildlife habitat. The main
management concerns in areas of nonirrigated cropland are
stones on or near the surface, the hazard of water erosion,
a low available water capacity in the Stember soils, and a
high content of sodium in the subsoil of the Neissenberg
soils. Because of the low annual precipitation, a 3-year
rotation of winter wheat, spring barley, and fallow is used.

7. Peola-Neissenberg-Catheen

Moderately deep and very deep, well drained and
moderately well drained, gently sloping to steep soils in the
15- to 18-inch precipitation zone; on plateaus and hillslopes

This map unit is in the northwestern part of the survey
area. Slopes are 3 to 40 percent. The native vegetation is
mainly grasses. Elevation is 2,600 to 3,700 feet. The
average annual precipitation is 15 to 18 inches, the
average annual air temperature is about 47 degrees F, and
the average frost-free period is 115 to 135 days.

This map unit makes up about 2 percent of the survey
area. It is about 34 percent Peola soils, 31 percent
Neissenberg soils, 21 percent Catheen soils, and 14
percent soils of minor extent.

Peola soils are mainly on plateaus and hillslopes. They
are moderately deep and well drained. They formed in
loess and slope alluvium derived from weathered basalt.
Slopes are 3 to 40 percent. Typically, the surface layer and
the upper part of the subsoil are silt loam. The lower part of
the subsoil is very cobbly loam, which is underlain by
basalt at a depth of about 36 inches. The depth to basalt
ranges from 30 to 40 inches.

Neissenberg soils are mainly on plateaus and
hillslopes. They are moderately deep and moderately well
drained. They formed in loess and slope alluvium
derived from weathered basalt. Slopes are 3 to 40
percent. Typically, the surface layer is silt loam. The
upper part of the subsoil is silty clay. The next part is
silty clay loam. The lower part is very gravelly loam,
which is underlain by basalt at a depth of about 33
inches. The depth to basalt ranges from 30 to 40 inches.



Catheen soils are on plateaus and hillslopes. They are
very deep and well drained. They formed in loess. Slopes
are 3 to 30 percent. Typically, the surface layer is silt loam.
The subsoil to a depth of 60 inches or more is silty clay
loam.

Of minor extent in this unit are Spofmore and Alpowa
Variant soils on plateaus, Limekiln and Stember soils on
shoulder slopes, Laufer and Thiessen soils on canyon
walls, and Matheny and Linville soils on north-facing
canyon walls.

This unit is used mainly as nonirrigated cropland,
pasture, or wildlife habitat. The main management
concerns in areas of nonirrigated cropland are a high
content of sodium in the subsoil of the Neissenberg soils,
the slope, and the hazard of water erosion on slopes of
more than 15 percent. The hazard of water erosion is
severe. Intensive management is needed. Grasses and
legumes should be grown at least half of the time, and a
3-year rotation of winter wheat, spring barley, and fallow
should be used during the other half.

8. Neconda-Ferdinand-Powwahkee

Moderately deep and very deep, well drained,. gently
sloping to moderately steep soils in the 17- to 20-inch
precipitation zone; on plateaus and hillslopes

This map unit is in the central part of the survey area.
Slopes are 3 to 30 percent. The native vegetation is mainly
grasses. Elevation is 3,000 to 3,600 feet. The average
annual precipitation is 17 to 20 inches, the average annual
air temperature is about 46 degrees F, and the average
frost-free period is 110 to 130 days.

This map unit makes up about 5 percent of the survey
area. It is about 41 percent Neconda soils, 18 percent
Ferdinand soils, 12 percent Powwahkee soils, and 29
percent soils of minor extent.

Neconda soils are on plateaus (fig. 3). They are
moderately deep. They formed in loess and slope alluvium
derived from weathered basalt. Slopes are 3 to 15 percent.
Typically, the surface layer is silty clay loam or silt loam.
The upper part of the subsoil is silty clay loam. The next
part is gravelly clay. The lower part is very cobbly loam,
which is underlain by basalt at a depth of about 37 inches.
The depth to basalt ranges from 30 to 40 inches.

Ferdinand soils are on plateaus. They are moderately
deep. They formed in loess and slope alluvium derived from
weathered basalt. Slopes are 3 to 8 percent. Typically, the
surface layer is silty clay loam. The upper part of the
subsoil is very gravelly silty clay loam. The next part is very
gravelly silty clay. The lower part is very cobbly clay loam,
which is underlain by basalt at a depth of about 23 inches.
The depth to basalt ranges from 20 to 30 inches.

Powwahkee soils are on plateaus and hillslopes. They
are very deep. They formed in loess. Slopes are 3 to 30
percent. Typically, the surface layer is silt loam. The upper
part of the subsoil is silty clay loam. The next part is silty
clay. The lower part to a depth of 60 inches or more is silty
clay loam.

Of minor extent in this unit are Geoconda soils on
plateaus and hillslopes, Gwinly and Mallory soils on
canyon walls and shoulder slopes, and Lawyer soils on
north-facing canyon walls.

This unit is used mainly as nonirrigated cropland,
hayland and pasture, or wildlife habitat. The main
management concerns in areas of nonirrigated cropland are
the hazard of water erosion, a low available water capacity
in the Ferdinand soils, and the slope. Growing annual grain
helps to control water erosion, results in an efficient use of
soil moisture, and increases the rate of water infiltration.

9. Sweitberg-Snell-Sweitberg Variant

Moderately deep and deep, well drained, gently sloping to
strongly sloping soils in the 20- to 22-inch precipitation zone;
on plateaus

This map unit is in the central and southern parts of the
survey area. Slopes are 3 to 15 percent. The native
vegetation is mainly grasses. Elevation is 3,000 to 4,100
feet. The average annual precipitation is 20 to 22 inches,
the average annual air temperature is about 44 degrees F,
and the average frost-free period is 90 to 115 days.

This map unit makes up about 4 percent of the survey
area. It is about 44 percent Sweitberg soils, 28 percent
Snell soils, 7 percent Sweitberg Variant soils, and 21
percent soils of minor extent.

Sweitberg soils are on plateaus. They are moderately
deep. They formed in loess and slope alluvium derived from
weathered basalt. Slopes are 3 to 15 percent. Typically, the
surface layer is silty clay loam. The upper part of the
subsoil is silty clay loam, the next part is silty clay, and the
lower part is very cobbly clay, which is underlain by basalt
at a depth of about 32 inches. The depth to basalt ranges
from 30 to 40 inches.

Snell soils are on plateaus. They are moderately deep.
They formed in loess and colluvium derived from weathered
basalt. Slopes are 3 to 15 percent. Typically, the upper part
of the surface layer is silty clay loam, and the lower part is
gravelly silty clay loam. The upper part of the subsoil is
gravelly silty clay. The lower part is very gravelly silty clay,
which is underlain by basalt at a depth of about 23 inches. The
depth to basalt ranges from 20 to 40 inches.

Sweitberg Variant soils are on plateaus. They are
deep. They formed in loess and slope alluvium derived
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Figure 3.-An area of the Neconda-Ferdinand-Powwahkee general soil map unit on a plateau. Fort Simons Ridge and the Craig Mountains
are in the background. They are in Idaho.

from weathered basalt. Slopes are 3 to 15 percent.
Typically, the surface layer is silty clay loam. The upper
part of the subsoil also is silty clay loam. The next part is
silty clay. The lower part is very cobbly clay, which is
underlain by basalt at a depth of about 44 inches. The
depth to basalt ranges from 40 to 60 inches.

Of minor extent in this unit are Harlow and Harlow
Variant soils on shoulder slopes and ridgetops, Harlow soils
on canyon walls, and DeMasters soils on north-facing
canyon walls.

This unit is used mainly as nonirrigated cropland,

hayland and pasture, or wildlife habitat. The main
management concerns in areas of nonirrigated cropland are
the hazard of water erosion, a low available water capacity in
the Snell soils, the short frost-free period, wetness in spring,
and the slope. The production of forage is limited by a low
available water capacity in the Snell soils and by the short
frost-free period.

Soils on Mountain Plateaus, Benches, and Hillslopes
These soils make up about 7 percent of the survey
area. They are gently sloping to steep, moderately deep



and very deep, and moderately well drained and well
drained. They formed in loess, slope alluvium and colluvium
derived from weathered basalt, and volcanic ash over loess.
The native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 3,200 to 4,500 feet. The average
annual precipitation is 22 to 40 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free period is 60 to 110 days.

These soils are used mainly as grazeable woodland,
hayland and pasture, nonirrigated cropland, or wildlife
habitat.

10. Cloverland-Sweiting-Tolo

Moderately deep and very deep, well drained and moderately
well drained, gently sloping to steep soils; on mountain
plateaus, benches, and hillslopes

This map unit is in the southwestern part of the survey
area. Slopes are 3 to 45 percent. The native vegetation is
mainly conifers, shrubs, and grasses. Elevation is 3,200 to
4,500 feet. The average annual precipitation is 22 to 40
inches, the average annual air temperature is about 43
degrees F, and the average frost-free period is 60 to 110
days.

This map unit makes up about 7 percent of the survey
area. It is about 56 percent Cloverland soils, 18 percent
Sweiting soils, 21 percent Tolo soils, and 5 percent soils of
minor extent.

Cloverland soils are on mountain plateaus, benches, and
north-facing hillslopes. They are deep and very deep and
are moderately well drained. They formed in loess that has
minor amounts of volcanic ash and of slope alluvium
derived from weathered basalt. Slopes are 3 to 45 percent.
Typically, the surface layer and subsoil are silt loam.
Below this is a buried subsoil of silty clay loam. The depth
to basalt ranges from 40 to more than 60 inches.

Sweiting soils are on mountain plateaus and benches.
They are moderately deep and well drained. They formed
in loess and slope alluvium derived from weathered basalt.
Slopes are 3 to 30 percent. Typically, the surface layer is
silt loam. The upper part of the subsoil is silty clay loam.
The lower part is very cobbly silty clay loam, which is
underlain by basalt at a depth of about 22 inches. The depth
to basalt ranges from 20 to 40 inches.

Tolo soils are on northeast-facing mountain plateaus and
hillslopes. They are deep and well drained. They formed in
a mantle of volcanic ash and in loess and colluvium
derived from weathered basalt. Slopes are 3 to 45 percent.
Typically, the surface layer and subsoil are silt loam. Below
this is a buried soil. The upper part of the buried soil is silt
loam, and the lower part is gravelly silty clay loam, which is
underlain by basalt at a

depth of about 55 inches. The depth to basalt ranges
from 40 to 60 inches.

Of minor extent in this unit are Olot, Klicker, Harlow,
and Harlow Variant soils on mountain plateaus and
benches and Getaway, Harlow, and Snell soils on canyon
walls.

This unit is used mainly as grazeable woodland,
hayland and pasture, nonirrigated cropland, or wildlife
habitat. The main problems affecting timber production and
harvesting are the hazard of water erosion, seasonal
wetness, snowpack, and plant competition. The production
of forage is limited by the short frost-free period and by low
fertility in the Tolo soils. The main management concerns
in areas of nonirrigated cropland are the hazard of water
erosion, wetness in spring, the short frost-free period, the
low fertility in the Tolo soils, and the slope.

Soils on Mountainsides, Mountain Plateaus, Canyon
Walls, Shoulder Slopes, Benches, and Ridgetops

These soils make up about 7 percent of the survey area.
They are gently sloping to very steep, shallow to deep, and
well drained. They formed in loess, colluvium, and slope
alluvium derived from weathered basalt and in some
volcanic ash. The native vegetation is mainly grasses,
conifers, and shrubs. Elevation is 3,000 to 5,000 feet. The
average annual precipitation is 20 to 40 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free period is 60 to 115 days.

These soils are used mainly as rangeland, grazeable
woodland, or wildlife habitat.

11. Harlow-Getaway-Snell

Shallow to deep, well drained, gently sloping to very steep
soils on mountainsides, mountain plateaus, canyon walls,
shoulder slopes, benches, and ridgetops

This map unit is in the southwestern and southern parts
of the survey area. Slopes are 3 to 90 percent. The
native vegetation is grasses, conifers, and shrubs.
Elevation is 3,000 to 5,000 feet. The average annual
precipitation is 20 to 40 inches, the average annual air
temperature is about 43 degrees F, and the average frost-
free period is 60 to 115 days.

This map unit makes up about 7 percent of the survey
area. It is about 33 percent Harlow soils, 22 percent
Getaway soils, 16 percent Snell soils, and 29 percent
soils of minor extent.

Harlow soils are on mountain plateaus, benches, canyon
walls, shoulder slopes, and ridgetops. They are shallow.
They formed in loess, colluvium, and slope alluvium derived
from weathered basalt. Slopes are 3 to 90 percent.
Typically, the upper part of the surface layer



is very stony clay loam, and the lower part is very gravelly
clay loam. The subsoil is very cobbly clay loam and
extremely cobbly clay, which is underlain by basalt at a
depth of about 14 inches. The depth to basalt ranges from
10 to 20 inches.

Getaway soils are on mountainsides and canyon walls.
They are deep. They formed in loess, in some volcanic
ash, and in colluvium and slope alluvium derived from
weathered basalt. Slopes are 30 to 90 percent. Typically,
the upper part of the surface layer is stony or very stony
silt loam, and the lower part is cobbly silt loam. The upper
part of the subsoil is very cobbly silty clay loam. The lower
part is very cobbly clay loam, which is underlain by basalt
at a depth of about 58 inches. The depth to basalt ranges
from 40 to 60 inches.

Snell soils are on mountainsides, canyon walls,
shoulder slopes, and ridgetops. They are moderately deep.
They formed in loess and colluvium derived from weathered
basalt. Slopes are 15 to 90 percent. Typically, the upper
part of the surface layer is very stony clay loam, and the
lower part is very gravelly clay loam. The upper part of the
subsoil is very cobbly clay loam. The lower part is
extremely cobbly clay, which is underlain by basalt at a
depth of about 25 inches. The depth to basalt ranges from
20 to 40 inches.

Of minor extent in this unit are Crackercreek and
DeMasters soils on north-facing canyon walls; Gwinly,
Mallory, and Tamming soils on south-facing canyon walls;
Bridgewater Variant soils on flood plains; and Cloverland
and Tolo soils on north-facing hillsides and on plateaus.

This unit is used mainly as grazeable woodland, hayland
and pasture, or wildlife habitat. The production of forage is
limited by a very low or low available water capacity in the
Harlow and Snell soils and the short frost-free period. The
main problems affecting timber production and harvesting
are the slope, the hazard of water erosion, rock outcrops,
and snowpack.

Broad Land Use Considerations

The soils in the survey area vary widely in their potential
for major land uses. Approximately 23 percent of the area
is used as cropland and 3 percent as hayland or pasture.
The major nonirrigated crops are wheat, barley, peas, and
grass for seed. About 50 acres of irrigated cropland is used
for orchards and 290 acres for vegetables, hay, or pasture.

The nonirrigated cropland and the areas used for hay or
pasture are in general soil map units 1, 5, 6, 7, 8, and 9.
Some small areas of nonirrigated cropland are in general
soil map unit 10. The soils that are used for nonirrigated
crops include Chard, Nims, Weissenfels,

Olical, Pataha, Stember, Neissenberg, Peola, Neconda,
Cloverland, Sweiting, Ferdinand, Powwahkee, Sweitberg,
Snell, and Sweitberg Variant soils.

The main limitations in the areas of nonirrigated cropland
are the hazard of water erosion, the slope, and a low
available water capacity in some soils. Cloverland,
Sweiting, Sweitberg, and Sweitberg Variant soils are limited
by a short growing season and by wetness in spring. The
main limitation in the areas used for hay or pasture is a low
available water capacity. General soil map units 9 and 10
are limited by a short growing season.

Chard soils are the major soils used as irrigated
cropland in general soil map unit 1. Some small areas on
flood plains and terraces adjacent to Alpowa Creek, Asotin
Creek, and the Grande Ronde and Snake Rivers also are
used for irrigated crops. The main limitations in the areas
of irrigated cropland are the hazard of water erosion and
the slope. Veazie soils on low terraces and flood plains are
limited by the hazard of flooding. Veazie Variant soils on
flood plains are limited by a low available water capacity
and a seasonal high water table.

Approximately 64 percent of the survey area is used as
rangeland. Lickskillet, Schuelke, Bolicker, Laufer, Thiessen,
Matheny, Gwinly, Mallory, Lawyer, Harlow, and Snell soils
in general soil map units 2, 3, 4, and 11 are used as
rangeland. The production of forage for livestock is limited
by a low available water capacity. The forage also is
grazed by large game animals.

Approximately 8 percent of the survey area is wooded. The
woodland is in areas of Cloverland, Sweiting, and Tolo soils
in general soil map unit 10 and Getaway soils in general
soil map unit 11. The main limitations affecting timber
production and harvesting are the hazard of water erosion,
seasonal wetness, snowpack, and plant competition in
general soil map unit 10 and the slope, the hazard of water
erosion, rock outcrops, and snowpack in general soil map
unit 11. Most of the woodland is grazed by livestock and by
large game animals.

Approximately 2 percent of the survey area is developed
for urban uses. The developed areas are in general soil
map unit 1. The major soils in this unit are Chard and
Dallesport. The main limitations on homesites are large
stones in areas of the Dallesport soils and the slope of
both soils. The main limitations on sites for septic tank
absorption fields are a poor filtering capacity and the
slope.

The suitability of the soils in the survey area for
recreational development ranges from poor to good,
depending on the intensity of the expected use and the
properties of the soils. Most areas in general soil map units
1,5,6,7,8,9, and 10 are suitable for intensive
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Detailed Soil Map Units

The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine
the suitability and potential of a unit for specific uses. They
also can be used to plan the management needed for
those uses. More information on each map unit is given
under "Use and Management of the Soils."

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class
there are precisely defined limits for the properties of the
soils. On the landscape, however, the soils and
miscellaneous areas are natural phenomena, and they
have the characteristic variability of all natural phenomena.
Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of
soils of a single taxonomic class rarely, if ever, can be
mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the
soils or miscellaneous areas for which it is named and
some "included" areas that belong to other taxonomic
classes.

Most included soils have properties similar to those of
the dominant soil or soils in the map unit, and thus they do
not affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may not
be mentioned in the map unit description. Other included
soils and miscellaneous areas, however, have properties
and behavior divergent enough to affect use or to require
different management. These are called contrasting, or
dissimilar, inclusions. They generally are in small areas and
could not be mapped separately because of the scale
used. Some small areas of strongly contrasting soils or
miscellaneous areas are identified by a special symbol on
the maps. The included areas of contrasting soils or
miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have been
observed, and

consequently they are not mentioned in the descriptions,
especially where the pattern was so complex that it was
impractical to make enough observations to identify all
the soils and miscellaneous areas on the landscape.

The presence of included areas in a map unit in no way
diminishes the usefulness or accuracy of the data. The
objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into segments
that have similar use and management requirements. The
delineation of such landscape segments on the map
provides sufficient information for the development of
resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and
locate the soils and miscellaneous areas in a precise
manner.

An identifying symbol precedes the map unit name in the
map unit descriptions. Each description includes general
facts about the unit and gives the principal hazards and
limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a
soil series. Except for differences in texture of the surface
layer or of the underlying layers, all the soils of a series
have major horizons that are similar in composition,
thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion, and
other characteristics that affect their use. On the basis of
such differences, a soil series is divided into soil phases.
Most of the areas shown on the detailed soil maps are
phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Chard loam, 2 to 5 percent slopes, is a phase of
the Chard series.

Some map units are made up of two or more major soils
or miscellaneous areas. These map units are complexes
or associations.

A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such
small areas that they cannot be shown separately on the
maps. The pattern and proportion of the soils or



miscellaneous areas are somewhat similar in all areas.
Laufer-Thiessen-Rock outcrop complex, 40 to 90 percent
slopes, is an example.

An association is made up of two or more geographically
associated soils or miscellaneous areas that are shown as
one unit on the maps. Because of present or anticipated
uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or
miscellaneous areas separately. The pattern and relative
proportion of the soils or miscellaneous areas are
somewhat similar. Ferdinand Variant-Mallory Variant
association, 8 to 70 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Rock outcrop is an example.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see "Summary of Tables")
give properties of the soils and the limitations, capabilities,
and potentials for many uses. The Glossary defines many
of the terms used in describing the soils or miscellaneous
areas.

Map Unit Descriptions

1-Alpowa stony silt loam, 15 to 30 percent slopes.
This very deep, well drained soil is on foot slopes and on
small benches on canyon walls. It formed in loess,
colluvium derived from loess, and material weathered from
basalt. The native vegetation is mainly grasses. Elevation is
800 to 2,600 feet. The average annual precipitation is 12 to
15 inches, the average annual air temperature is about 51
degrees F, and the average frost-free period is 135 to 190
days.

Typically, the surface layer is dark grayish brown stony
silt loam about 8 inches thick. The upper 15 inches of the
subsoil is brown very cobbly silt loam. The lower part to a
depth of 60 inches or more is light gray and pale brown
very cobbly loam. The soil is calcareous below a depth of
about 23 inches.

Permeability is moderate. Available water capacity is
high. The effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Schuelke very stony silt
loam, Bolicker silt loam, and Alpowa soils that have slopes
of less than 15 percent or more than 30 percent. The
included areas make up about 25 percent of the unit.

This unit is used as rangeland or wildlife habitat. The
potential native vegetation is bluebunch wheatgrass and
Idaho fescue. If the vegetation is overgrazed, the
proportion of the preferred plants, such as bluebunch
wheatgrass and Idaho fescue, decreases and the

proportion of the less preferred forage plants, such as
cheatgrass, other annual bromes, and prickly lettuce,
increases. Areas that have an excessive number of
undesirable shrubs can be improved by mechanical and
chemical treatment or prescribed burning.

This unit is suited to range seeding if a rangeland
drill is used. Undesirable plants can be controlled by
applying chemicals.

This unit is in capability subclass Vle, nonirrigated.

2-Alpowa Variant silt loam, 3 to 8 percent slopes.
This moderately deep, well drained soil is on plateaus. It
formed in loess and slope alluvium derived from weathered
basalt. The native vegetation is mainly grasses. Elevation is
2,600 to 3,700 feet. The average annual precipitation is 15
to 18 inches, the average annual air temperature is about
47 degrees F, and the average frost-free period is 115 to
135 days.

Typically, the upper 7 inches of the surface layer is dark
grayish brown silt loam. The lower 3 inches is dark grayish
brown gravelly silty clay loam. The upper 4 inches of the
subsoil is grayish brown very cobbly silty clay loam. The
lower 8 inches is white very cobbly clay loam, which is
underlain by basalt at a depth of about 22 inches. The
depth to basalt ranges from 20 to 30 inches. The soil is
calcareous below a depth of about 14 inches. In some
areas the surface layer is cobbly silt loam.

Permeability is moderate. Available water capacity is
low. The effective rooting depth is 20 to 30 inches. Runoff
is medium, and the hazard of water erosion is moderate.

Included in this unit are areas of Peola silt loam,
Neissenberg silt loam, and Alpowa Variant soils that have
slopes of more than 8 percent. Also included are areas
where basalt is within a depth of 20 inches. The included
areas make up about 25 percent of the unit.

This unit is used as nonirrigated cropland. The main
limitations are the hazard of water erosion, the low available
water capacity, and the cobbles near the surface. The soil
profile usually is filled with moisture each year. Runoff and
water erosion are accelerated when the soil is fallowed.

Annual cropping of small grain results in the efficient use
of soil moisture, allows storage of more winter precipitation
the following year, and helps to control water erosion. It
also increases the rate of water intake if all crop residue is
mixed into the tillage layer. An adequate cover of crop
residue at seeding time and a rough, cloddy surface during
winter reduce the hazard of water erosion. Fallowing is
necessary if the amount of winter precipitation is
exceptionally low. The amount of residue produced by
spring crops is low. As a result, careful management
during fallow periods is needed to



control water erosion. On fallow fields the hazard of water
erosion can be reduced by seeding fall grain early and by
stubble mulching.

Stubble mulching helps to control erosion after fall
seeding in a wheat-fallow rotation. Chiseling stubble fields
across the slope when the soil is dry shatters restrictive
layers and increases the rate of water intake. Tillage is
restricted in areas where stones and cobbles are on or near
the surface.

Terraces reduce the length of slopes. They help to
prevent excessive runoff, concentrated flow, and rill
erosion. Caution is needed in constructing the terraces
because of the depth to basalt. Stripcropping can help to
control water erosion on long slopes.

This unit is in capability subclass Ve, nonirrigated.

3-Asotin-Lickskillet-Rock outcrop complex, 40 to 90
percent slopes. This map unit is on north-facing canyon
walls. The native vegetation is mainly grasses. Elevation is
800 to 2,600 feet. The average annual precipitation is 12
to 15 inches, the average annual air temperature is about
51 degrees F, and the average frost-free period is 135 to
190 days.

This unit is about 40 percent Asotin silt loam, 25 percent
Lickskillet very stony loam, and 15 percent Rock outcrop.
The Asotin soil is in slightly concave areas, and the
Lickskillet soil and Rock outcrop are in convex areas. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Bolicker silt loam,
Alpowa very stony silt loam, and Lickskillet soils that
have slopes of more than 90 percent. The included areas
make up about 20 percent of the unit.

The Asotin soil is moderately deep and well drained. It
formed in loess, colluvium, and slope alluvium derived from
weathered basalt. Typically, the surface layer is dark
grayish brown and grayish brown silt loam about 11 inches
thick. The upper 8 inches of the subsoil is brown silt loam.
The lower 4 inches is very pale brown gravelly silt loam,
which is underlain by basalt at a depth of about 23 inches.
The depth to basalt ranges from 20 to 40 inches. The soil is
calcareous below a depth of about 19 inches.

Permeability is moderate in the Asotin soil. Available
water capacity is moderate. The effective rooting depth is
20 to 40 inches. Runoff is very rapid, and the hazard of
water erosion is very severe.

The Lickskillet soil is shallow and well drained. It formed
in colluvium derived from loess and in material weathered
from basalt. Typically, the surface layer is dark grayish
brown very stony loam about 4 inches thick. The subsoil is
brown very cobbly loam about 10 inches thick. It is
underlain by basalt at a depth of about

14 inches. The depth to basalt ranges from 10 to 20
inches.

Permeability is moderate in the Lickskillet soil.
Available water capacity is very low. The effective rooting
depth is 10 to 20 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

The Rock outcrop is basalt.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the very low
available water capacity in the Lickskillet soil. The slope
and the Rock outcrop limit access by livestock and thus
can result in overgrazing of the less sloping areas.

The potential native vegetation is bluebunch
wheatgrass, Idaho fescue, and Sandberg bluegrass. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as bluebunch wheatgrass and Idaho
fescue, decreases and the proportion of the less preferred
plants, such as cheatgrass, other annual bromes, and
annual forbs, increases.

The steep north-facing slopes are hazardous to
livestock when the soils are frozen or snow covered. Under
such conditions, the site can become extremely slippery. If
the livestock slip and fall, the result can be injury or death.
The soils remain saturated late into the spring. Deferred
grazing helps to prevent excessive compaction and
trampling by livestock.

Areas that have an excessive number of undesirable
shrubs can be improved by chemical treatment. Range
seeding is not practical because of the slope, the stoniness
of the surface layer in the Lickskillet soil, and the Rock
outcrop. The slope, the Rock outcrop, the surface stones,
and the shallowness of the Lickskillet soil interfere with the
installation of fences and watering facilities.

The Asotin soil is in capability subclass Vlle,
nonirrigated. The Lickskillet soil is in capability subclass
Vlls, nonirrigated. The Rock outcrop is in capability
subclass Vllis.

4-Bolicker silt loam, 15 to 30 percent slopes. This very
deep, well drained soil is on concave foot slopes and on
concave slump blocks on canyon walls. It formed in loess
over basaltic colluvium. The native vegetation is mainly
grasses. Elevation is 800 to 2,600 feet. The average annual
precipitation is 12 to 15 inches, the average annual air
temperature is about 51 degrees F, and the average frost-
free period is 135 to 190 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The upper 18 inches of the
subsoil is brown silt loam. The lower part to a depth of 60
inches or more is very pale brown very cobbly loam. The
soil is calcareous below a depth of about 29 inches.



Permeability is moderately rapid. Available water
capacity is very high. The effective rooting depth is 60
inches or more. Runoff is medium, and the hazard of water
erosion is moderate.

Included in this unit are areas of Alpowa stony silt loam
and Bolicker soils that have slopes of less than 15 percent
or more than 30 percent. Also included are some areas
where the depth to basalt is 40 to 60 inches. The included
areas make up about 25 percent of the unit.

This unit has few limitations in areas used as rangeland
or wildlife habitat. The potential native vegetation is Idaho
fescue, bluebunch wheatgrass, and lupine. If the unit is
overgrazed, the proportion of the preferred forage plants,
such as Idaho fescue and bluebunch wheatgrass,
decreases and the proportion of the less preferred plants,
such as cheatgrass, other annual bromes, and prickly
lettuce, increases. Areas that have an excessive number of
undesirable shrubs can be improved by mechanical
treatment, chemical treatment, or prescribed burning.

This unit can be seeded with a single- or double-disk
drill, a deep-furrow drill, or a rangeland drill. Undesirable
plants can be controlled by summer fallowing prior to
seeding or by applying chemicals.

This unit is in capability subclass Ve, nonirrigated.

5-Bolicker-Asotin silt loams, 40 to 90 percent slopes.
This map unit is on north-facing canyon walls. The native
vegetation is mainly grasses. Elevation is 800 to 2,600 feet.
The average annual precipitation is 12 to 15 inches, the
average annual air temperature is about 51 degrees F, and
the average frost-free period is 135 to 190 days.

This unit is about 40 percent Bolicker silt loam and 35
percent Asotin silt loam. The Bolicker soil is in concave
areas, and the Asotin soil is in convex areas. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Nansene silt loam,
Schuelke very stony silt loam, Lickskillet very stony silt
loam, and Bolicker soils that have slopes of less than 40
percent. Also included are areas of Rock outcrop and
areas of Bridgewater extremely stony sandy loam on
alluvial fans and flood plains. The included areas make
up about 25 percent of the unit.

The Bolicker soil is very deep and well drained. It formed
in loess over basaltic colluvium. Typically, the surface layer
is dark grayish brown silt loam about 11 inches thick. The
upper 18 inches of the subsoil is brown silt loam. The lower
part to a depth of 60 inches or more is very pale brown very
cobbly loam. The soil is calcareous below a depth of about
29 inches.

Permeability is moderately rapid in the Bolicker soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very severe.

The Asotin soil is moderately deep and well drained. It
formed in loess, colluvium, and slope alluvium derived
from weathered basalt. Typically, the surface layer is dark
grayish brown and grayish brown silt loam about 11 inches
thick. The upper 8 inches of the subsoil is brown silt loam.
The lower 4 inches is very pale brown gravelly silt loam,
which is underlain by basalt at a depth of about 23 inches.
The depth to basalt ranges from 20 to 40 inches. The soil
is calcareous below a depth of about 19 inches.

Permeability is moderate in the Asotin soil. Available
water capacity also is moderate. The effective rooting
depth is 20 to 40 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

This unit has few limitations in areas used as rangeland
or wildlife habitat. The slope limits access by livestock and
thus can result in overgrazing of the less sloping areas.

The potential native vegetation is Idaho fescue and
bluebunch wheatgrass. If the vegetation is overgrazed, the
proportion of the preferred forage plants, such as Idaho
fescue and bluebunch wheatgrass, decreases and the
proportion of the less preferred plants, such as cheatgrass,
other annual bromes, and annual forbs, increases.

The steep north-facing slopes are hazardous to livestock
when the soils are frozen or snow covered. Under such
conditions, the site can become extremely slippery. If the
livestock slip and fall, the result can be injury or death. The
soils remain saturated late into the spring. Deferred
grazing helps to prevent excessive compaction and
trampling by livestock.

Areas that have an excessive number of undesirable
shrubs can be improved by chemical treatment. Range
seeding generally is not practical because of the slope.
The cobbles in the Bolicker soil and the slope of both soils
interfere with the installation of fences and watering
facilities.

This unit is in capability subclass Vlle, nonirrigated.

6-Bridgewater extremely stony sandy loam, 0 to 15
percent slopes. This very deep, well drained soil is on
flood plains, low terraces, and alluvial fans. It is subject to
rare flooding. It formed in alluvium. The native vegetation
is mainly shrubs and grasses. Elevation is 800 to 2,500
feet. The average annual precipitation is 12 to 19 inches,
the average annual air temperature is about 51 degrees
F, and the average frost-free period is 120 to 150 days.

Typically, the upper 8 inches of the surface layer is



dark grayish brown extremely stony sandy loam about 8
inches thick. The lower 22 inches is dark grayish brown
extremely cobbly sandy loam. The underlying material to a
depth of 60 inches or more is brown extremely cobbly
loamy sand. In some areas the surface layer is extremely
stony or very stony loam.

Permeability is moderately rapid in the surface layer
and very rapid in the underlying material. Available water
capacity is low. The effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Bridgewater soils
that are occasionally flooded. Also included are soils that
have a surface layer of extremely stony loamy sand, silt
loam, or loam. The included areas make up about 20
percent of the unit.

This unit is used for rangeland, homesite development,
or wildlife habitat. The production of vegetation is limited by
the low available water capacity. The potential native
vegetation is bluebunch wheatgrass and basin wildrye. If
the vegetation is overgrazed, the proportion of the preferred
forage plants, such as bluebunch wheatgrass and basin
wildrye, decreases and the proportion of the less preferred
forage plants, such as quackgrass, fleabane daisy,
knapweed, thistle, and other annual forbs and shrubs,
increases. Areas that have an excessive number of
undesirable shrubs can be improved by chemical treatment
or prescribed burning.

Mechanical seeding generally is not practical because of
the stones in the surface layer. The unit can be seeded
aerially or with a hand seeder. The stones interfere with the
installation of fences and watering facilities.

The main limitations in the areas used as homesites are
the hazard of flooding and the large stones. Excavating is
difficult because of the stones. These sites should be
disturbed as little as possible. The main limitations on sites
for septic tank absorption fields are a poor filtering capacity
and the large stones. If the density of housing is moderate
or high, community sewage systems are needed to prevent
the contamination of water supplies caused by seepage.
Cutbanks are not stable and are subject to slumping.
Landscaping and maintaining lawns are difficult because of
exposed stones. Leveling can remove the stones, but it
also can expose the underlying material. Establishing
lawns is difficult if the underlying material is exposed.
Mulching and applying fertilizer in cut areas help to
establish plants.

This unit is in capability subclass Vlls, nonirrigated.

7-Bridgewater-Veazie Variant complex, 0 to 3
percent slopes. This map unit is on flood plains. It is

occasionally flooded during the period January through
May. The native vegetation is mainly trees, shrubs, and
grasses. Elevation is 800 to 2,500 feet. The average
annual precipitation is 12 to 19 inches, the average annual
air temperature is about 51 degrees F, and the average
frost-free period is 120 to 150 days.

This unit is about 50 percent Bridgewater stony loam
and 30 percent Veazie Variant extremely stony sandy
loam. The Bridgewater soil is on flood plains, and the
Veazie Variant is on flood plains adjacent to creeks. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas that are subject to rare or
frequent flooding and areas of Joseph extremely stony
loamy sand and Joseph extremely cobbly loamy sand. Also
included are soils that have a surface layer of silt loam or
loam and Bridgewater soils that have slopes of more than 3
percent. The included areas make up about 20 percent of
the unit.

The Bridgewater soil is very deep and well drained. It
formed in alluvium. Typically, the upper 8 inches of the
surface layer is dark grayish brown stony loam. The lower
27 inches is dark grayish brown extremely cobbly sandy
loam. The underlying material to a depth of 60 inches or
more is brown extremely cobbly coarse sand. In some
areas the surface layer is extremely stony, very stony, or
stony sand or stony sandy loam.

Permeability is moderately rapid in the surface layer of
the Bridgewater soil and very rapid in the underlying
material. Available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

The Veazie Variant is very deep and moderately well
drained. It formed in alluvium. Typically, the upper 6 inches
of the surface layer is dark grayish brown extremely stony
sandy loam. The lower 27 inches is dark grayish brown
extremely cobbly sandy loam. The underlying material to a
depth of 60 inches or more is grayish brown, mottled
extremely cobbly coarse sand. In some areas the surface
layer is very stony or stony sandy loam.

Permeability is moderately rapid in the surface layer of
the Veazie Variant and very rapid in the underlying
material. Available water capacity is low. The effective
rooting depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The seasonal high water
table is at a depth of 36 to 60 inches from January through
May.

This unit is used as grazeable woodland or wildlife
habitat. The production of vegetation is limited by the low
available water capacity. The forest understory vegetation
is hawthorn, creambush oceanspray, and wildrye on the
Bridgewater soil and hawthorn, common



snowberry, and wildrye on the Veazie Variant. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as sand dropseed and bluebunch
wheatgrass, decreases and the proportion of the less
preferred forage plants, such as lupine, yarrow, and shrubs,
increases. Areas that have an excessive number of
undesirable shrubs can be improved by chemical treatment
or prescribed burning.

Mechanical seeding generally is not practical because
of the stoniness and the low available water capacity. The
unit can be seeded aerially or with a hand seeder. The
stones and the flooding interfere with the installation of
fences and watering facilities.

Black cottonwood and ponderosa pine are the principal
tree species on the Bridgewater soil. Thinleaf alder and
water birch are of limited extent. On the basis of a 50-year
site curve, the estimated mean site index is 65 for black
cottonwood and 90 for ponderosa pine. The highest
average growth rate in unmanaged, even-aged stands is an
estimated 35 cubic feet per acre per year for black
cottonwood at age 60. Yield information for ponderosa pine
is not available.

Black cottonwood is the principal tree species on the
Veazie Variant. Thinleaf alder is of limited extent. On the
basis of a 50-year site curve, the mean site index is 80 for
black cottonwood. The highest average growth rate in
unmanaged, even-aged stands is 35 cubic feet per acre
per year for black cottonwood at age 60.

The main limitation in the areas used for timber is the
stoniness. The stones hinder harvesting activities. When
felled, the timber can break on the stones. During an
average year, snowpack limits the use of equipment and
restricts access from December through March. Rock for
road construction is readily available on this unit. A
moderate degree of compaction can occur if equipment is
used or logs are on the surface when the soils are moist. A
moderate reduction in soil productivity can result from
unmanaged fires in undisturbed areas.

Droughtiness in the surface layer reduces the seedling
survival rate. Reforestation can be accomplished by planting
ponderosa pine seedlings on the Bridgewater soil and black
cottonwood seedlings on the Veazie Variant. Planting the
seedlings is difficult because of the stones. If seed trees
are available, natural reforestation of black cottonwood
occurs readily in cutover areas. If not controlled, invading
brushy plants can delay the establishment of seedlings
when openings are made in the canopy.

The Bridgewater soil is in capability subclass IVw,
nonirrigated. The Veazie Variant is in capability
subclass Vlls, nonirrigated.

8-Bridgewater Variant stony loam, 0 to 8 percent
slopes. This very deep, moderately well drained soil is

on flood plains. It is occasionally flooded during the period
January through May. It formed in alluvium. The native
vegetation is mainly trees, shrubs, and grasses.

Elevation is 1,500 to 3,000 feet. The average annual
precipitation is 19 to 40 inches, the average annual air
temperature is about 43 degrees F, and the average frost-
free period is 60 to 110 days.

Typically, the upper 8 inches of the surface layer is
dark gray stony loam. The lower 30 inches is dark grayish
brown and grayish brown extremely cobbly loam. The
underlying material to a depth of 60 inches or more is grayish
brown extremely cobbly loamy coarse sand. In some areas
the surface layer is extremely stony sandy loam or very
stony loam.

Permeability is moderate in the surface layer and very
rapid in the underlying material. Available water capacity is
low. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The seasonal high water table is at a depth of 36 to 60
inches during the period January through May.

Included in this unit are areas that are subject to rare or
frequent flooding and areas of well drained soils on alluvial
fans. Also included are soils that have a surface layer of
extremely stony loamy sand, silt loam, or loam and soils
that have slopes of more than 8 percent. The included
areas make up about 20 percent of the unit.

This unit is used as grazeable woodland or wildlife
habitat. The production of vegetation is limited by the low
available water capacity. The forest understory vegetation is
common snowberry, heartleaf arnica, Dutchmans breeches,
and creambush oceanspray. If the vegetation is overgrazed,
the proportion of the preferred forage plants, such as elk
sedge, fescue, and blue wildrye, decreases and the
proportion of the less preferred plants, such as quackgrass,
Kentucky bluegrass, common snowberry, and introduced
annual forbs and grasses, increases. Areas that have an
excessive number of undesirable shrubs can be improved
by chemical treatment or prescribed burning.

The main limitations in the areas used for range
seeding are the stoniness of the surface layer and the low
available water capacity. Areas that are logged, burned,
or otherwise disturbed can be seeded aerially or with a
hand seeder. The stones in the surface layer and the
flooding interfere with the installation of fences and
watering facilities.

Douglas fir and grand fir are the principal tree species
on this unit. Grand fir, ponderosa pine, black cottonwood,
and water birch are of limited extent. Based on a 50-year
site curve, the mean site index is 75 for Douglas fir and 80
for grand fir. The highest average growth rate in
unmanaged, even-aged stands is 73 cubic feet per acre
per year for Douglas fir at age



99 and 114 cubic feet per acre per year for grand fir at
age 107. In a typical basal area, however, the
composition of Douglas fir and grand fir is reduced by
about 50 percent and growth rates are reduced
accordingly.

The main limitation affecting timber harvesting is the
stoniness. When felled, the timber can break on the
stones. During an average year, snowpack limits the use of
equipment and restricts access from December through
March. A moderate degree of compaction can occur if
equipment is used or logs are on the surface when the
soils are moist. Steep yarding paths, skid trails, and
firebreaks are subject to rilling and gullying unless
protected by adequate water bars or a plant cover.
Carefully laying out skid trails, properly timing their use,
and using low-pressure ground equipment can reduce the
hazard of compaction. A moderate reduction in soil
productivity can result from unmanaged fires in undisturbed
areas.

Droughtiness in the surface layer reduces the seedling
survival rate. Reforestation can be accomplished by
planting Douglas fir seedlings. Planting the seedlings is
difficult because of the stones. If seed trees are available,
natural reforestation by Douglas fir occurs readily in
cutover areas. Seedlings that are planted or naturally
established in the less fertile subsoil grow poorly and lack
vigor.

This unit is in capability subclass IVs, nonirrigated.

9-Catheen-Spofmore silt loams, 8 to 15 percent
slopes. This map unit is on plateaus. The native
vegetation is mainly grasses. Elevation is 2,600 to 3,700
feet. The average annual precipitation is 15 to 18 inches,
the average annual air temperature is about 47 degrees F,
and the average frost-free period is 115 to 135 days.

This unit is about 45 percent Catheen silt loam and 40
percent Spofmore silt loam. The Catheen soil is in areas
between slick spots, and the Spofmore soil occurs as
scattered circular, concave slick spots 4 to 6 feet across.
The components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Pataha silt loam, Peola
silt loam, Neissenberg silt loam, Stember silt loam, and
Catheen soils that have slopes of less than 8 percent or
more than 15 percent. Also included are some areas
where the depth to basalt is 40 to 60 inches. The included
areas make up about 15 percent of the unit.

The Catheen soil is very deep and well drained. It
formed in loess. Typically, the surface layer is dark
grayish brown silt loam about 13 inches thick. The upper
12 inches of the subsoil is brown silty clay loam.

The lower part to a depth of 60 inches or more is pale
brown and brown silty clay loam. The soil is calcareous
below a depth of about 25 inches.

Permeability is moderate in the Catheen soil. Available
water capacity is very high. The effective rooting depth is
60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

The Spofmore soil is very deep and moderately well
drained. It formed in loess. Typically, the surface layer is
dark grayish brown silt loam about 7 inches thick. The
upper 11 inches of the subsoil is brown silty clay that has
a high content of sodium. The next 6 inches is brown silty
clay loam. The lower part to a depth of 60 inches or more
is light gray and brown silt loam. The soil is calcareous
below a depth of about 18 inches.

Permeability is slow in the Spofmore soil. Available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is
severe.

This unit is used as nonirrigated cropland. The main
limitations are the hazard of water erosion and a high
content of sodium in the subsoil of the Spofmore soil. A 3-
year rotation of winter wheat, spring barley, and fallow is
suitable. Growing annual grain helps to control water
erosion, results in the efficient use of soil moisture, and
increases the rate of water intake. Fallowing is necessary if
the amount of winter precipitation is exceptionally low. The
amount of crop residue produced by spring crops is low. As
a result, careful management during fallow periods is
needed to control water erosion. On fallow fields the
hazard of water erosion can be reduced by seeding fall
grain early and by stubble mulching.

An adequate cover of crop residue at seeding time and a
rough, cloddy surface during winter reduce the hazard of
water erosion. Stubble mulching helps to control erosion
after fall seeding in a wheat-fallow rotation. Chiseling
stubble fields across the slope when the soil is dry shatters
restrictive layers and increases the rate of water intake.
Tillage implements, such as moldboard plows, may bring
soil material high in content of sodium to the surface.
Chisel plows, cultivators, and noninversion tillage
implements that bring less sodium to the surface are
preferred. Terraces help to prevent excessive runoff,
concentrated flow, and rill erosion. Stripcropping can help
to control water erosion on long slopes.

The Catheen soil is in capability subclass file,
nonirrigated. The Spofmore soil is in capability subclass
IVe, nonirrigated.

10-Catheen-Spofmore silt loams, 15 to 30 percent
slopes. This map unit is on hillslopes. The native
vegetation is mainly grasses. Elevation is 2,600 to



3,700 feet. The average annual precipitation is 15 to 18
inches, the average annual air temperature is about 47
degrees F, and the average frost-free period is 115 to 135
days.

This unit is about 55 percent Catheen silt loam and 30
percent Spofmore silt loam. The Catheen soil is in areas
between slick spots, and the Spofmore soil occurs as
circular, concave slick spots 4 to 6 feet across. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Pataha silt loam,
Peola silt loam, Neissenberg silt loam, Stember silt loam,
and Catheen soils that have slopes of less than 15 percent
or more than 30 percent. Also included are areas where
the depth to basalt is 40 to 60 inches. The included areas
make up about 15 percent of the unit.

The Catheen soil is very deep and well drained. It
formed in loess. Typically, the surface layer is dark grayish
brown silt loam about 13 inches thick. The upper 12 inches
of the subsoil is brown silty clay loam. The lower part to a
depth of 60 inches or more is pale brown and brown silty
clay loam. The soil is calcareous below a depth of about
25 inches.

Permeability is moderate in the Catheen soil. Available
water capacity is very high. The effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of
water erosion is severe.

The Spofmore soil is very deep and moderately well
drained. It formed in loess. Typically, the surface layer is
dark grayish brown silt loam about 7 inches thick. The
upper 11 inches of the subsoil is brown silty clay that has
a high content of sodium. The next 6 inches is brown silty
clay loam. The lower part to a depth of 60 inches or more
is light gray and brown silt loam. The soil is calcareous
below a depth of about 18 inches.

Permeability is slow in the Spofmore soil. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used as nonirrigated cropland, hayland, or
pasture. The main limitations in the areas used for
nonirrigated crops are the hazard of water erosion and a
high content of sodium in the subsoil of the Spofmore soil.
A suitable cropping system includes a 3-year rotation of
winter wheat, spring barley, and fallow about 50 percent of
the time and grasses or grasses and legumes the other 50
percent. Fallowing is necessary if the amount of winter
precipitation is exceptionally low. The amount of crop
residue produced by spring crops is low. As a result,
careful management during fallow periods is needed to
control water erosion. On fallow fields the hazard of water
erosion can be reduced by seeding fall grain early and by
stubble mulching.

An adequate cover of crop residue at seeding time and
a rough, cloddy surface during winter reduce the hazard of
water erosion. Stubble mulching helps to control erosion
after fall seeding in a wheat-fallow rotation. Chiseling or
subsoiling stubble fields across the slope when the soil is
dry shatters restrictive layers and increases the rate of
water intake. Tillage implements, such as moldboard
plows, may bring soil material high in content of sodium to
the surface. Chisel plows, cultivators, and noninversion
tillage implements that bring less sodium to the surface are
preferred. Dividing the field slopes into two or more
cropping patterns helps to control water erosion.

The main limitation in the areas used for hay and
pasture is the hazard of water erosion during seedling
establishment. Seeding forage crops on the contour or
across the slope can help to control rill erosion. Keeping
crop residue on the surface helps to control runoff and
erosion. It also aids in maintaining a suitable environment
for seedling establishment.

This unit is in capability subclass Ve, nonirrigated.

11-Chard loam, 2 to 5 percent slopes. This very
deep, well drained soil is on terraces. It formed in loess
and glaciofluvial deposits. The native vegetation is mainly
grasses. Elevation is 800 to 1,300 feet. The average
annual precipitation is 12 to 16 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is
light brownish gray and grayish brown sandy loam. The soil
is calcareous below a depth of about 31 inches. In some
areas the surface layer is silt loam or sandy loam.

Permeability is moderate. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.

Included in this unit are areas of Chard soils that have
slopes of more than 5 percent. The included areas make
up about 10 percent of the unit.

This unit is used for nonirrigated or irrigated crops or for
homesite development. The main limitation in the areas
used as nonirrigated cropland " the low annual precipitation.
Because the amount of precipitation is not sufficient for
growing annual grain, a cropping system that includes
winter wheat and fallow or winter wheat, spring grain, and
fallow is needed. Fallowing is necessary if the amount of
winter precipitation is exceptionally low. The amount of
crop residue produced by spring crops is low. As a result,
careful management



during fallow periods is needed to control water erosion.
On fallow fields the hazard of water erosion can be reduced
by seeding fall grain early and by stubble mulching.

Stubble mulching helps to control erosion after fall
seeding in a wheat-fallow rotation. Chiseling or subsoiling
stubble fields across the slope when the soil is dry
shatters restrictive layers and increases the rate of water
intake. Stripcropping can help to control water erosion on
long slopes.

The main limitation in the areas used for irrigated crops
is the hazard of water erosion. The main irrigated crops are
grapes, orchard crops, alfalfa, corn, potatoes, beans, and
peas. Furrow, corrugation, trickle, and sprinkler irrigation
systems are suitable. Furrow and corrugation irrigation
systems are suitable in areas of close-grown crops.
Excessive water application rates can result in crusting,
which impairs aeration and reduces the rate of water
intake. Minimizing tillage and returning crop residue to the
soil help to maintain or increase the organic matter content,
help to maintain tilth, and increase the rate of water
infiltration. Including close-growing, high-residue crops in
the rotation and keeping crop residue on the surface help to
control water erosion. Growing cover crops helps to control
erosion in orchards and vineyards. Land smoothing
operations should include only shallow cuts that do not
expose the substratum.

This unit has few limitations in the areas used as
homesites. If the density of housing is moderate or high,
community sewage systems are needed to prevent the
contamination of water supplies caused by seepage.
Cutbanks are not stable and are subject to slumping.
Establishing lawns is difficult if the surface layer has been
removed and the subsoil is exposed. Mulching and
applying fertilizer in cut areas help to establish plants.

This unit is in capability subclasses lle, irrigated, and
Ille, nonirrigated.

12-Chard loam, 5 to 10 percent slopes. This very
deep, well drained soil is on terraces. It formed in loess
and glaciofluvial deposits. The native vegetation is mainly
grasses. Elevation is 800 to 1,300 feet. The average
annual precipitation is 12 to 16 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is
light brownish gray and grayish brown sandy loam. The
soil is calcareous below a depth of about 31

inches. In some areas the surface layer is silt loam or
sandy loam.

Permeability is moderate. Available water capacity is very
high. The effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Chard soils that have
slopes of less than 5 percent or more than 10 percent.
The included areas make up about 10 percent of the unit.

This unit is used for nonirrigated or irrigated crops or for
homesite development. The main limitations in the areas
used for nonirrigated crops are the hazard of water erosion
and the low annual precipitation. Because the amount of
precipitation is not sufficient for growing annual grain, a
cropping system that includes winter wheat and fallow or
winter wheat, spring barley, and fallow is needed. Fallowing
is necessary if the amount of winter precipitation is
exceptionally low. The amount of crop residue produced by
spring crops is low. As a result, careful management during
fallow periods is needed to control water erosion. On fallow
fields the hazard of water erosion can be reduced by
seeding fall grain early and by stubble mulching.

Stubble mulching helps to control erosion after fall
seeding in a wheat-fallow rotation. Chiseling or subsoiling
stubble fields across the slope when the soil is dry shatters
restrictive layers and increases the rate of water intake.
Terraces help to prevent excessive runoff, concentrated
flow, and rill erosion. Stripcropping can help to control
water erosion on long slopes.

The main limitation affecting irrigated crops is the hazard
of water erosion. The main irrigated crops are grapes,
orchard crops, and alfalfa. Sprinkler and trickle irrigation
systems are suitable. Excessive water application rates can
result in crusting, which impairs aeration and reduces the
rate of water intake. Minimizing tillage and returning crop
residue to the soil help to maintain or increase the organic
matter content, help to maintain tilth, and increase the rate
of water infiltration. Including close-growing, high-residue
crops in the rotation and keeping crop residue on the
surface help to control water erosion. Growing cover crops
helps to control erosion in orchards and vineyards. Land
smoothing operations should include only shallow cuts that
do not expose the substratum.

This unit has few limitations in the areas used as
homesites. If the density of housing is moderate or high,
community sewage systems are needed to prevent the
contamination of water supplies caused by seepage.
Cutbanks are not stable and are subject to slumping.
Establishing lawns is difficult if the surface layer has been
removed and the subsoil is exposed.



Mulching and applying fertilizer in cut areas help to
establish plants.

This unit is in capability subclass llle, irrigated and
nonirrigated.

13-Chard loam, 10 to 15 percent slopes. This very
deep, well drained soil is on terraces. It formed in loess
and glaciofluvial deposits. The native vegetation is mainly
grasses. Elevation is 800 to 1,300 feet. The average
annual precipitation is 12 to 16 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is
light brownish gray and grayish brown sandy loam. The soil
is calcareous below a depth of about 31 inches. In some
areas the surface layer is silt loam or sandy loam.

Permeability is moderate. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Chard soils that have
slopes of less than 10 percent or more than 15 percent.
The included areas make up about 10 percent of the unit.

This unit is used for nonirrigated and irrigated crops, hay
or pasture, or homesite development. The main limitations
in the areas used for nonirrigated crops are the hazard of
water erosion and the low annual precipitation. Because
the amount of precipitation is not sufficient for growing
annual grain, a cropping system that includes winter wheat
and fallow or winter wheat, spring barley, and fallow is
needed. Fallowing is necessary if the amount of winter
precipitation is exceptionally low. The amount of residue
produced by spring crops is low. As a result, careful
management during fallow periods is needed to control
water erosion. On fallow fields the hazard of water erosion
can be reduced by seeding fall grain early and by stubble
mulching.

Stubble mulching helps to control erosion after fall
seeding in a wheat-fallow rotation. Chiseling or subsoiling
stubble fields across the slope when the soil is dry
shatters restrictive layers and increases the rate of water
intake. Stripcropping can help to control water erosion on
long slopes.

The main limitation affecting irrigated cropland is the
hazard of water erosion. This unit is suited to high-
residue, close-growing crops, such as alfalfa, and to
orchards and vineyards. Sprinkler and trickle irrigation
systems are suitable. Excessive water application rates

can result in crusting, which impairs aeration and reduces
the rate of water intake. Minimizing tillage and returning
crop residue to the soil help to maintain or increase the
organic matter content, help to maintain tilth, and increase
the rate of water infiltration. Including close-growing, high-
residue crops in the rotation and keeping crop residue on
the surface help to control water erosion. Growing cover
crops helps to control erosion in orchards and vineyards.
Land smoothing operations should include only shallow
cuts that do not expose the substratum.

This unit has few limitations in the areas used for hay or
pasture. The use of equipment is limited by the slope.

The main limitation in the areas used as homesites is
the slope. Buildings require special design to overcome this
limitation. The slope also is the main limitation on sites for
septic tank absorption fields. It hinders installation of the
absorption fields. The absorption lines should be installed
on the contour. If the density of housing is moderate or
high, community sewage systems are needed to prevent
the contamination of water supplies caused by seepage.
Cutbanks are not stable and are subject to slumping.
Establishing lawns is difficult if the surface layer has been
removed and the subsoil is exposed. Mulching and applying
fertilizer in cut areas help to establish plants.

This unit is in capability subclass Ve, irrigated, and
llle, nonirrigated.

14-Chard loam, 15 to 25 percent slopes. This very
deep, well drained soil is on terraces. It formed in loess
and glaciofluvial deposits. The native vegetation is mainly
grasses. Elevation is 800 to 1,300 feet. The average
annual precipitation is 12 to 16 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is
light brownish gray and grayish brown sandy loam. The
soil is calcareous below a depth of about 31 inches. In
some areas the surface layer is silt loam or sandy loam.

Permeability is moderate. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Dallesport very gravelly
sandy loam and Chard soils that have slopes of less than
15 percent or more than 25 percent. Also included are
convex areas of Chard soils that have a surface layer of
sandy loam, have coarse sand within a



depth of 60 inches, and have secondary lime within a
depth of 20 inches. The included areas make up about 15
percent of the unit.

This unit is used for nonirrigated or irrigated crops, hay
or pasture, or homesite development. The main limitations
in the areas used for nonirrigated crops are the hazard of
water erosion and the low annual precipitation. Because
the amount of precipitation is not sufficient for growing
annual grain, a cropping system that includes winter wheat
and fallow or a 3-year rotation of winter wheat, spring
grain, and fallow less than 50 percent of the time is
needed. Growing grasses or grasses and legumes in the
rotation about 50 percent of the time helps to control water
erosion and maintain tilth. On fallow fields the hazard of
water erosion can be reduced by seeding fall grain early
and by stubble mulching.

Stubble mulching helps to control erosion after fall
seeding in a wheat-fallow rotation. Chiseling or subsoiling
stubble fields across the slope when the soil is dry shatters
restrictive layers and increases the rate of water intake.
Dividing the field slopes into two or more cropping patterns
helps to control water erosion.

The main limitation affecting irrigated cropland is the
hazard of water erosion. If irrigated, this unit is suited to
high-residue, close-growing crops, such as alfalfa, and to
orchard crops and vineyards. Sprinkler and trickle irrigation
systems are suitable. If sprinklers are used, excessive
water application rates can result in crusting, which impairs
aeration and reduces the rate of water intake. Minimizing
tillage and returning crop residue to the soil help to maintain
or increase the organic matter content, help to maintain
tilth, and increase the rate of water infiltration. Including
close-growing, high-residue crops in the rotation and
keeping crop residue on the surface help to control water
erosion. Growing cover crops helps to control erosion in
orchards and vineyards. Land smoothing operations should
include only shallow cuts that do not expose the
substratum.

The main limitation in the areas used for hay and pasture
is the hazard of water erosion during seedling
establishment. Seeding forage crops on or nearly on the
contour or across the slope can help to control rill erosion.
Keeping crop residue on the surface helps to control runoff
and erosion. It also aids in maintaining a suitable
environment for seedling establishment.

The main limitation in the areas used as homesites is the
slope. Buildings require special design to overcome this
limitation. The slope also is the main limitation on sites for
septic tank absorption fields. Cutbanks are not stable and
are subject to slumping. Establishing lawns is difficult if the
surface layer has been removed and the subsoil is
exposed. Mulching and applying fertilizer in cut areas help
to establish plants.

This unit is in capability subclass Ve, irrigated and
nonirrigated.

15-Chard loam, 25 to 40 percent slopes. This very
deep, well drained soil is on terrace escarpments. It
formed in loess and glaciofluvial deposits. The native
vegetation is mainly grasses. Elevation is 800 to 1,300
feet. The average annual precipitation is 12 to 16 inches,
the average annual air temperature is about 52 degrees F,
and the average frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is
light brownish gray and grayish brown sandy loam. The soil
is calcareous below a depth of about 31 inches. In some
areas the surface layer is silt loam, loam, or sandy loam.

Permeability is moderate. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is severe.

Included in this unit are areas of Dallesport very gravelly
sandy loam and Chard soils that have slopes of less than
25 percent or more than 40 percent. Also included are
convex areas of Chard soils that have coarse sand within a
depth of 60 inches and secondary lime within a depth of 20
inches. The included areas make up about 15 percent of
the unit.

This unit is used for hay or pasture, nonirrigated crops,
or homesite development. The main limitation in the areas
used for hay and pasture is the hazard of water erosion
during seedling establishment. Seeding forage crops on
the contour or across the slope can help to control rill
erosion. Keeping crop residue on the surface helps to
control runoff and erosion. It also aids in maintaining a
suitable environment for seedling establishment.

The main limitations affecting nonirrigated cropland are
the hazard of water erosion and the low annual
precipitation. Because the amount of precipitation is not
sufficient for growing annual grain, a cropping system that
includes winter wheat and fallow or a 3-year rotation of
winter wheat, spring grain, and fallow less than 50 percent of
the time is needed. Growing grasses or grasses and
legumes in the rotation about 75 percent of the time helps
to control water erosion and maintain tilth.

On fallow fields the hazard of water erosion can be
reduced by seeding fall grain early and by stubble
mulching. Chiseling or subsoiling stubble fields across the
slope when the soil is dry shatters restrictive layers and
increases the rate of water intake. Dividing the field



slopes into two or more cropping patterns helps to
control water erosion on part of the slopes.

The main limitation in the areas used as homesites is
the slope. Buildings require special design to overcome
this limitation. The slope also is the main limitation on sites
for septic tank absorption fields. Cutbanks are not stable
and are subject to slumping. Establishing lawns is difficult if
the surface layer has been removed and the subsoil is
exposed. Mulching and applying fertilizer in cut areas help
to establish plants.

This unit is in capability subclass Vle, irrigated and
nonirrigated.

16-Chard loam, 40 to 60 percent slopes. This very
deep, well drained soil is on terrace escarpments. It
formed in loess and glaciofluvial deposits. The native
vegetation is mainly grasses. Elevation is 800 to 1,300
feet. The average annual precipitation is 12 to 16 inches,
the average annual air temperature is about 52 degrees F,
and the average frost-free period is 135 to 190 days.

Typically, the upper 8 inches of the surface layer is dark
grayish brown loam. The lower 10 inches is brown loam.
The upper 18 inches of the subsoil is brown fine sandy
loam. The lower part to a depth of 60 inches or more is light
brownish gray and grayish brown sandy loam. The soil is
calcareous below a depth of about 31 inches. In some
areas the surface layer is silt loam or sandy loam.

Permeability is moderate. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is very rapid, and the hazard of water erosion is
very severe.

Included in this unit are areas of Dallesport very
gravelly sandy loam, Dallesport very cobbly sandy loam,
and Chard soils that have slopes of less than 40 percent
or more than 60 percent. The included areas make up
about 15 percent of the unit.

This unit has few limitations in areas used as rangeland
or wildlife habitat. The slope limits access by livestock and
thus can result in overgrazing of the less sloping areas.

The potential native vegetation is bluebunch
wheatgrass, Idaho fescue, and needlegrass. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as Idaho fescue and bluebunch
wheatgrass, decreases and the proportion of the less
preferred plants, such as downy brome, Japanese brome,
and mustard, increases.

The steep north-facing slopes are hazardous to
livestock when the soil is frozen or snow covered. Under
such conditions, the site can become extremely slippery.
If the livestock slip and fall, the result can be injury or
death. The soil remains saturated late into the

spring. Deferred grazing helps to prevent excessive
compaction and trampling by livestock.

Areas that have an excessive number of undesirable
shrubs can be improved by chemical treatment or
controlled burning. Properly locating salt licks, watering
facilities, and fences can improve the distribution of
livestock grazing. The main limitations affecting range
seeding are the slope and the hazard of water erosion.

Mechanical seeding generally is not practical because
of the slope. Steep areas that are burned or otherwise
disturbed can be seeded aerially or with a hand seeder.

This unit is in capability subclass Vlle, nonirrigated.

17-Cloverland silt loam, 3 to 8 percent slopes. This
deep, moderately well drained soil is on mountain plateaus
and benches. It formed in loess that has a minor amount of
slope alluvium derived from weathered basalt and volcanic
ash. The native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 3,200 to 4,400 feet. The average
annual precipitation is 22 to 40 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 2 inches thick. The
upper 6 inches of the surface layer is dark grayish brown
silt loam. The lower 4 inches is grayish brown silt loam.
The subsoil is about 27 inches of brown and light brownish
gray silt loam. Below this is a buried subsoil. The upper 13
inches of the buried subsoil is brown silty clay loam. The
lower 6 inches is brown very cobbly clay loam, which is
underlain by basalt at a depth of about 56 inches. The
depth to basalt ranges from 40 to 60 inches.

Permeability is moderate in the upper part of the profile
and slow in the buried subsoil. Available water capacity is
very high. The effective rooting depth is 40 to 60 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The seasonal high water table is at a depth of
18 to 36 inches during the period February through May.

Included in this unit are areas of Sweiting silt loam,

Tolo silt loam, and Cloverland soils that have slopes of
more than 8 percent. Also included are some areas where
the depth to basalt is more than 60 inches and some
convex areas of Cloverland soils that have a buried
subsoil at a depth of 20 to 25 inches. The included areas
make up about 25 percent of the unit.

This unit is used mainly as grazeable woodland,
hayland, pasture, nonirrigated cropland, or wildlife habitat.
Ponderosa pine and Douglas fir are the principal tree
species. Western larch is of limited extent.



The habitat type is dominantly Douglas fir-ninebark and
partly Douglas fir-snowberry. On the basis of a 100-year
site curve, the mean site index is 80 for ponderosa pine.
On the basis of a 50-year site curve, it is estimated to be
70 for Douglas fir. The highest average growth rate in
unmanaged, even-aged stands is 71 cubic feet per acre
per year for ponderosa pine at age 40 and is estimated to
be 61 cubic feet per acre per year for Douglas fir at age
103. In a typical basal area, however, the composition of
ponderosa pine is reduced by about 65 percent and the
composition of Douglas fir is reduced by about 50 percent.
Growth rates are reduced accordingly.

The main limitations affecting timber harvesting are
occasional snowpack and the muddiness caused by
seasonal wetness. During an average year, snowpack
limits the use of equipment and restricts access from
December through March. Unsurfaced roads are soft and
slippery when wet and can be impassable during rainy
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Equipment and logs on the surface when the soil is
wet or moist can result in a high degree of compaction
and puddling. Carefully laying out skid trails, properly
timing their use, and using low-pressure ground
equipment can reduce the hazards of compaction and
puddling.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished by
planting ponderosa pine or Douglas fir seedlings. If seed
trees are available, natural reforestation of ponderosa pine
and Douglas fir occurs readily in cutover areas and
reforestation of western larch occurs periodically. If not
controlled, invading brushy plants can delay the
establishment of seedlings when openings are made in the
canopy. Competing vegetation can be controlled by
mechanical or chemical means.

The forest understory vegetation is mallow ninebark,
pinegrass, common snowberry, and Saskatoon
serviceberry. If the vegetation is overgrazed, the proportion
of the preferred forage plants, such as mallow ninebark,
pinegrass, and common snowberry, decreases and the
proportion of the less preferred forage plants, such as
annual bromes, lupine, and annual forbs, increases. The
density of the overstory generally is the main factor that
limits the kind and amount of forage. Areas that have an
excessive number of undesirable shrubs can be improved
by chemical or mechanical treatment or prescribed burning.

This soil is suited to seeding. Areas that are logged,
burned, or otherwise disturbed can be seeded aerially

or with a hand seeder. Undesirable plants can be
controlled by chemical treatment.

This unit has few limitations in the areas used for hay or
pasture. The main limitations in the areas used for
nonirrigated crops are the hazard of water erosion, the short
growing season, and wetness in the spring. Growing annual
grain helps to control water erosion, results in the efficient
use of soil moisture, and increases the rate of water intake.
The main crops are wheat, barley, and oats. Spring barley
and oats are better suited to the weather conditions in this
unit and to late spring planting than is spring wheat.

An adequate cover of crop residue at seeding time and a
rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling or subsoiling stubble fields across
the slope when the soil is dry shatters restrictive layers and
increases the rate of water intake. Terraces help to prevent
excessive runoff, concentrated flow, and rill erosion. Field
diversions can intercept excess runoff from the steeper soils
upslope and minimize gullying.

This unit is in capability subclass llle, nonirrigated.

18-Cloverland silt loam, 8 to 30 percent slopes. This
deep, moderately well drained soil is on mountain plateaus
and benches. It formed in loess that has a minor amount of
slope alluvium derived from weathered basalt and volcanic
ash. The native vegetation is mainly conifers, shrubs, and
grasses. Elevation is 3,200 to 4,400 feet. The average
annual precipitation is 22 to 40 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 2 inches thick. The
upper 6 inches of the surface layer is dark grayish brown
silt loam. The lower 4 inches is grayish brown silt loam.
The subsoil is about 27 inches of brown and light brownish
gray silt loam. Below this is a buried subsoil. The upper 13
inches of the buried subsoil is brown silty clay loam. The
lower 6 inches is brown very cobbly clay loam, which is
underlain by basalt at a depth of about 56 inches. The
depth to basalt ranges from 40 to 60 inches.

Permeability is moderate in the upper part of the profile
and slow in the buried subsoil. Available water capacity is
very high. The effective rooting depth is 40 to 60 inches.
Runoff is medium, and the hazard of water erosion is
moderate. The seasonal high water table is at a depth of
18 to 36 inches during the period February through May.

Included in this unit are areas of Sweiting silt loam,
Tolo silt loam, and Cloverland soils that have slopes of



less than 8 percent or more than 30 percent. Also included
are some areas where the depth to basalt is more than 60
inches and some convex areas of Cloverland soils that
have a buried subsoil at a depth of 20 to 25 inches. The
included areas make up about 25 percent of the unit.

This unit is used as grazeable woodland, hayland,
pasture, nonirrigated cropland, or wildlife habitat.
Ponderosa pine and Douglas fir are the principal tree
species. Western larch is of limited extent. The habitat type
is dominantly Douglas fir-ninebark and partly Douglas fir-
snowberry. On the basis of a 100-year site curve, the mean
site index is 80 for ponderosa pine. On the basis of a 50-
year site curve, it is estimated to be 70 for Douglas fir. The
highest average growth rate in unmanaged, even-aged
stands is 71 cubic feet per acre per year for ponderosa
pine at age 40 and is estimated to be 61 cubic feet per
acre per year for Douglas fir at age 103. In a typical basal
area, however, the composition of ponderosa pine is
reduced by about 65 percent and the composition of
Douglas fir is reduced by about 50 percent. Growth rates
are reduced accordingly.

The main limitations affecting timber harvesting are
occasional snowpack and the muddiness caused by
seasonal wetness. During an average year, snowpack
limits the use of equipment and restricts access from
December through March. Unsurfaced roads are soft and
slippery when wet and can be impassable during rainy
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Equipment and logs on the surface when the soil is wet
or moist can result in a high degree of compaction and
puddling. Steep skid trails and firebreaks are subject to
rilling and gullying unless protected by adequate water
bars or a plant cover. Carefully laying out skid trails,
properly timing their use, and using low-pressure ground
equipment can reduce the hazards of compaction,
puddling, and erosion.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished
by planting ponderosa pine or Douglas fir seedlings. If
seed trees are available, natural reforestation of ponderosa
pine and Douglas fir occurs readily in cutover areas and
reforestation of western larch occurs periodically. If not
controlled, invading brushy plants can delay the
establishment of seedlings when openings are made in the
canopy. Competing vegetation can be controlled by
mechanical or chemical means.

The forest understory vegetation is mallow ninebark,
mountain brome, pinegrass, common snowberry, and
Saskatoon serviceberry. If the vegetation is overgrazed,

the proportion of the preferred forage plants, such as
mallow ninebark, pinegrass, common snowberry, and rose,
decreases and the proportion of the less preferred forage
plants, such as annual bromes, thistle, and annual forbs,
increases. The density of the overstory generally is the
main factor that limits the kind and amount of forage. Areas
that have an excessive number of undesirable shrubs can be
improved by chemical or mechanical treatment.

This soil is suited to seeding. Areas that are logged,
burned, or otherwise disturbed can be seeded aerially or
with a hand seeder. Undesirable plants can be controlled
by chemical treatment prior to seeding.

The main limitation in areas used for hay and pasture is
the hazard of water erosion during seedling establishment.
Seeding forage crops on the contour or across the slope
can help to control rill erosion. Leaving crop residue on the
surface helps to control runoff and erosion. It also aids in
maintaining a suitable environment for seedling
establishment.

The main limitations affecting nonirrigated cropland are
the hazard of water erosion, the short growing season, and
wetness in the spring. The principal crops are wheat,
barley, and oats. Growing annual grain helps to control
water erosion, results in the efficient use of soil moisture,
and increases the rate of water intake. Spring barley and
oats are better suited to the weather conditions in this unit
and to late spring planting than is spring wheat.

An adequate cover of crop residue at seeding time and
a rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling or subsoiling stubble fields across
the slope when the soil is dry shatters restrictive layers
and increases the rate of water intake. Dividing the field
slopes into two or more cropping patterns helps control
water erosion on part of the slopes.

This unit is in capability subclass Ve, nonirrigated.

19-Cloverland silt loam, very deep, 3 to 8 percent
slopes. This moderately well drained soil is on mountain
plateaus and benches. It formed in loess that has a minor
amount of slope alluvium derived from weathered basalt
and volcanic ash. The vegetation is mainly conifers,
shrubs, and grasses. Elevation is 3,200 to 4,400 feet. The
average annual precipitation is 22 to 40 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 2 inches thick. The
upper 6 inches of the surface layer is dark grayish brown
silt loam. The lower 4 inches is grayish brown silt loam.
The subsoil is about 27 inches of brown and light



brownish gray silt loam. Below this to a depth of 60
inches or more is a buried subsoil of brown silty clay
loam.

Permeability is moderate in the upper part of the profile
and slow in the buried subsoil. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is medium, and the hazard of water erosion is
moderate. The seasonal high water table is at a depth of
18 to 36 inches during the period February through May.

Included in this unit are areas of Sweiting silt loam,
Tolo silt loam, and Cloverland soils that have slopes of
more than 8 percent. Also included are some areas where
the depth to basalt is 40 to 60 inches. The included areas
make up about 25 percent of the unit.

This unit is used as grazeable woodland, hayland,
pasture, nonirrigated cropland, or wildlife habitat. Ponderosa
pine and Douglas fir are the principal tree species. Western
larch is of limited extent. The habitat type is dominantly
Douglas fir-ninebark and partly Douglas fir-snowberry. On
the basis of a 100-year site curve, the mean site index is
100 for ponderosa pine. On the basis of a 50-year site
curve, it is 80 for Douglas fir. The highest average growth
rate in unmanaged, even-aged stands is 102 cubic feet per
acre per year for ponderosa pine at age 40 and 81 cubic
feet per acre per year for Douglas fir at age 97. In a typical
basal area, however, the composition of ponderosa pine
and Douglas fir is reduced by about 60 percent and growth
rates are reduced accordingly.

The main limitations affecting timber harvesting are
occasional snowpack and the muddiness caused by
seasonal wetness. During an average year, snowpack
limits the use of equipment and restricts access from
December through March. Unsurfaced roads are soft and
slippery when wet and can be impassable during rainy
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Equipment and logs on the surface when the soil is
wet or moist can result in a high degree of compaction
and puddling. Carefully laying out skid trails, properly
timing their use, and using low-pressure ground
equipment can reduce the hazards of compaction and
puddling.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished by
planting ponderosa pine or Douglas fir seedlings. If seed
trees are available, natural reforestation of ponderosa pine
and Douglas fir occurs readily in cutover areas. If not
controlled, invading brushy plants can delay the
establishment of seedlings when openings are made in the
canopy. Competing

vegetation can be controlled by mechanical or chemical
means.

The forest understory vegetation is mallow ninebark,
pinegrass, common snowberry, spire, and rose. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as mallow ninebark, pinegrass,
common snowberry, spire, and rose, decreases and the
proportion of the less preferred forage plants, such as
annual bromes, snowberry, and annual forbs, increases.
Generally, the density of the overstory is the main factor that
limits the kind and amount of forage. Areas that have an
excessive number of undesirable shrubs can be improved
by chemical or mechanical treatment.

This soil is suited to seeding. Areas that are logged,
burned, or otherwise disturbed can be seeded aerially or
with a hand seeder. Undesirable plants can be controlled
by chemical treatment prior to seeding.

This unit has few limitations in the areas used for hay or
pasture. The main limitations affecting nonirrigated cropland
are the hazard of water erosion, the short growing season,
and wetness in the spring. A suitable rotation is annual
grain. The principal crops are wheat, barley, and oats.
Spring barley and oats are better suited to the weather
conditions in this unit and to late spring planting than is
spring wheat. Growing annual grain helps to control water
erosion, results in the efficient use of soil moisture, and
increases the rate of water intake.

An adequate cover of crop residue at seeding time and
a rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling or subsoiling stubble fields across
the slope when the soil is dry shatters restrictive layers and
increases the rate of water intake. Terraces help to prevent
excessive runoff, concentrated flow, and rill erosion. Field
diversions intercept excess runoff from upslope areas and
minimize gullying.

This unit is in capability subclass llle, nonirrigated.

20-Cloverland silt loam, very deep, 8 to 30 percent
slopes. This moderately well drained soil is on mountain
plateaus and benches. It formed in loess that has a minor
amount of slope alluvium derived from weathered basalt
and volcanic ash. The native vegetation is mainly conifers,
shrubs, and grasses. Elevation is 3,200 to 4,400 feet. The
average annual precipitation is 22 to 40 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 2 inches thick. The
upper 6 inches of the surface layer is dark grayish brown
silt loam. The lower 4 inches is grayish brown silt



loam. The subsoil is about 27 inches of brown and light
brownish gray silt loam. Below this to a depth of 60 inches
or more is a buried subsoil of brown silty clay loam.

Permeability is moderate in the upper part of the profile
and slow in the buried subsoil. Available water capacity is
very high. The effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of water erosion is severe.
The seasonal high water table is at a depth of 18 to 36
inches during the period February through May.

Included in this unit are areas of Sweiting silt loam, Tolo
silt loam, and Cloverland soils that have slopes of less than
8 percent or more than 30 percent. Also included are some
areas where the depth to basalt is 40 to 60 inches and
some areas of Cloverland soils that have a buried subsoil
at a depth of 20 to 25 inches. The included areas make up
about 25 percent of the unit.

This unit is used as grazeable woodland, hayland,
pasture, nonirrigated cropland, or wildlife habitat. Ponderosa
pine and Douglas fir are the principal tree species. Western
larch is of limited extent. The habitat type is dominantly
Douglas fir-ninebark and partly Douglas fir-snowberry. On
the basis of a 100-year site curve, the mean site index is
100 for ponderosa pine. On the basis of a 50-year site
curve, it is 80 for Douglas fir. The highest average growth
rate in unmanaged, even-aged stands is 102 cubic feet per
acre per year for ponderosa pine at age 40 and 81 cubic
feet per acre per year for Douglas fir at age 97. In a typical
basal area, however, the composition of ponderosa pine
and Douglas fir is reduced by about 60 percent and growth
rates are reduced accordingly.

The main limitations affecting timber harvesting are
occasional snowpack and the muddiness caused by
seasonal wetness. During an average year, snowpack
limits the use of equipment and restricts access from
December through March. Unsurfaced roads are soft and
slippery when wet and can be impassable during rainy
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Equipment and logs on the surface when the soil is wet
or moist can result in a high degree of compaction and
puddling. Steep yarding paths, skid trails, and firebreaks
are subject to rilling and gullying unless protected by
adequate water bars or a plant cover. Carefully laying out
skid trails, properly timing their use, and using low-
pressure ground equipment can reduce the hazards of
compaction, puddling, and erosion.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished by
planting ponderosa pine or Douglas fir seedlings. If seed
trees are available, natural

reforestation of ponderosa pine and Douglas fir occurs
readily in cutover areas. If not controlled, invading brushy
plants can delay the establishment of seedlings when
openings are made in the canopy. Competing vegetation
can be controlled by mechanical or chemical means.

The forest understory vegetation is mallow ninebark,
pinegrass, common snowberry, spirea, and rose. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as mallow ninebark, pinegrass, common
snowberry, and cream bush ocean spray, decreases and
the proportion of the less preferred plants, such as annual
bromes, snowberry, and annual forbs, increases. Generally,
the density of the overstory is the main factor that limits the
kind and amount of forage. Areas that have an excessive
number of undesirable shrubs can be improved by chemical
or mechanical treatment.

This unit is suited to seeding. Areas that are logged,
burned, or otherwise disturbed can be seeded aerially or
with a hand seeder. Undesirable plants can be controlled
by chemical treatment prior to seeding.

The main limitation in areas used for hay and pasture is
the hazard of water erosion during seedling establishment.
Seeding forage crops on or nearly on the contour or across
the slope can help to control rill erosion. Keeping crop
residue on the surface helps to control runoff and erosion.
It also aids in maintaining a suitable environment for
seedling establishment.

The main limitations affecting nonirrigated cropland are
the hazard of water erosion, the short growing season, and
wetness in the spring. Growing annual grain helps to
control water erosion, results in the efficient use of soil
moisture, and increases the rate of water intake. The main
crops are wheat, barley, and oats. The weather conditions
may result in a late spring planting date. Spring barley and
oats are better suited to the weather conditions in this unit
and to late spring planting than is spring wheat.

An adequate cover of crop residue at seeding time and a
rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling or subsoiling stubble fields across
the slope when the soil is dry shatters restrictive layers and
increases the rate of water intake. Dividing the field slopes
into two or more cropping patterns helps to control water
erosion on part of the slopes.

This unit is in capability subclass llle, nonirrigated.

21-Cloverland silt loam, very deep, 30 to 45 percent
slopes. This moderately well drained soil is on north-facing
hillslopes. It formed in loess that has a minor amount of
slope alluvium derived from weathered basalt and volcanic
ash. The native vegetation is mainly



conifers, shrubs, and grasses. Elevation is 3,200 to 4,400
feet. The average annual precipitation is 22 to 40 inches,
the average annual air temperature is about 43 degrees F,
and the average frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 2 inches thick. The
upper 6 inches of the surface layer is dark grayish brown
silt loam. The lower 4 inches is grayish brown silt loam. The
subsoil is about 27 inches of brown and light brownish gray
silt loam. Below this to a depth of 60 inches or more is a
buried subsoil of brown silty clay loam. In some areas the
depth to basalt is 40 to 60 inches.

Permeability is moderate in the upper part of the profile
and slow in the buried subsoil. Available water capacity is
very high. The effective rooting depth is 60 inches or
more. Runoff is very rapid, and the hazard of water erosion
is very severe. The seasonal high water table is at a depth
of 18 to 36 inches during the period February through May.

Included in this unit are areas of Sweiting silt loam,
Tolo silt loam, and Cloverland soils that have slopes of
less than 30 percent or more than 45 percent. The
included areas make up about 25 percent of the unit.

This unit is used as grazeable woodland or wildlife
habitat. Ponderosa pine and Douglas fir are the principal
tree species. Western larch is of limited extent. The habitat
type is dominantly Douglas fir-ninebark and partly Douglas
fir-snowberry. On the basis of a 100-year site curve, the
mean site index is 100 for ponderosa pine. On the basis of
a 50-year site curve, it is estimated to be 80 for Douglas fir.
The highest average growth rate in unmanaged, even-aged
stands is 71 cubic feet per acre per year for ponderosa pine
at age 40 and is estimated to be 61 cubic feet per acre per
year for Douglas fir at age 103. In a typical basal area,
however, the composition of ponderosa pine is reduced by
about 65 percent and the composition of Douglas fir is
reduced by about 50 percent. Growth rates are reduced
accordingly.

The main limitations affecting timber harvesting are the
slope, occasional snowpack, and the muddiness caused by
seasonal wetness. During an average year, snowpack
limits the use of equipment and restricts access from
December through March. Unsurfaced roads are soft and
slippery when wet and can be impassable during rainy
periods. Logging roads require suitable surfacing for year-
round use. Rock for road construction is not readily
available on this unit.

Equipment and logs on the surface when the soil is wet
or moist can result in a high degree of compaction and
puddling. Steep skid trails and firebreaks are

subject to rilling and gullying unless protected by
adequate water bars or a plant cover. Carefully laying out
skid trails, properly timing their use, and using low-
pressure ground equipment can reduce the hazards of
compaction, puddling, and erosion.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished by
planting ponderosa pine or Douglas fir seedlings. If seed
trees are available, natural reforestation of ponderosa pine
and Douglas fir occurs readily in cutover areas and
reforestation of western larch occurs periodically. If not
controlled, invading brushy plants can delay the
establishment of seedlings when openings are made in the
canopy. Competing vegetation can be controlled by
mechanical or chemical means.

The forest understory vegetation is mallow ninebark,
pinegrass, common snowberry, spirea, and rose. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as mallow ninebark, pinegrass, common
snowberry, spirea, and rose, decreases and the proportion
of the less preferred plants, such as annual bromes,
yarrow, thistle, snowberry, and annual (orbs, increases.
Generally, the density of the overstory is the main factor
that limits the kind and amount of forage.

This unit is suited to seeding. Areas that are logged,
burned, or otherwise disturbed can be seeded aerially or
with a hand seeder. Undesirable plants can be controlled
by chemical treatment.

This unit is in capability subclass Vle, nonirrigated.

22-Crackercreek stony silt loam, 30 to 60 percent
slopes. This deep, well drained soil is on north-facing
mountain slopes and canyon walls. It formed in a mantle of
volcanic ash over colluvium derived from loess and
material weathered from basalt. The native vegetation is
mainly conifers. Elevation is 3,200 to 4,800 feet. The
average annual precipitation is 22 to 40 inches, the
average annual air temperature is about 43 degrees F, and
the average frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partially
decomposed needles and twigs about 1 inch thick. The
surface layer is brown stony silt loam about 2 inches thick.
The subsoil is about 13 inches of yellowish brown stony silt
loam. Below this is a buried subsoil. The upper 11 inches
of the buried subsoil is yellowish brown very gravelly loam.
The lower 25 inches is extremely cobbly loam, which is
underlain by basalt at a depth of about 51 inches. The
depth to basalt ranges from 40 to 60 inches.

Permeability is moderately slow. Available water



capacity is high. The effective rooting depth is 40 to 60
inches. Runoff is very rapid, and the hazard of water
erosion is very severe.

Included in this unit are areas of Tolo silt loam,
Getaway stony silt loam, and Crackercreek soils that have
basalt at a depth of less than 40 inches or more than 60
inches. Also included are small areas of soils that are
similar to the Crackercreek soil but have a cooler
temperature and are at elevations above 4,800 feet and
small areas of Crackercreek soils that have slopes of less
than 30 percent or more than 60 percent. The included
areas make up about 25 percent of the unit.

This unit is used as grazeable woodland or wildlife
habitat. Grand fir and Douglas fir are the principal tree
species. Western larch, ponderosa pine, and lodgepole pine
are of limited extent. The habitat type is generally grand fir-
pachistima. On the basis of a 50-year site curve, the mean
site index is estimated to be 70 for grand fir and is 68 for
Douglas fir. The highest average growth rate in
unmanaged, even-aged stands is about 104 cubic feet per
acre per year for grand fir at age 110 and 54 cubic feet per
acre per year for Douglas fir at age 106. In a typical basal
area, however, the composition of grand fir is reduced by
about 75 percent and the composition of Douglas fir is
reduced by about 85 percent. Growth rates are reduced
accordingly.

The main limitations affecting timber harvesting are the
slope and occasional snowpack. During an average year,
snowpack limits the use of equipment and restricts access
from December through March. The slope restricts the use
of wheeled and tracked skidding equipment. Generally,
cable yarding systems are safer and result in less surface
disturbance. Unsurfaced logging roads are slippery and soft
when wet and can be impassable during rainy periods.
They require suitable surfacing for year-round use. Rock for
road construction is readily available on this unit. Cut and
fill slopes are somewhat erodible. Establishing a plant cover
in these disturbed areas reduces the hazard of erosion. On
unsurfaced logging roads, measures that abate dustiness
during dry periods are needed to reduce road surface
degradation and improve visibility.

Equipment and logs on the surface can result in a high
degree of compaction and puddling when the soil is wet or
moist and displacement when the soil is dry. Steep yarding
paths, skid trails, and firebreaks are subject to rilling and
gullying unless protected by adequate water bars or a
plant cover. Carefully laying out cable yarding paths,
properly timing their use, or using cable systems that lift
logs entirely off the ground can reduce the hazards of
displacement and erosion. A moderate reduction in soil
productivity can result from unmanaged fires in undisturbed
areas.

Seedling establishment is the main concern affecting the
production of timber. Reforestation can be accomplished by
planting Douglas fir or western larch seedlings. If seed
trees are available, natural reforestation of Douglas fir and
grand fir occurs readily in cutover areas. If not controlled,
invading brushy plants cart delay the establishment of
seedlings when openings are made in the canopy.
Competing vegetation can be controlled by mechanical or
chemical means.

The forest understory vegetation is pinegrass, common
snowberry, longtube twinflower, and spirea. If the vegetation
is overgrazed, the proportion of the preferred forage plants,
such as common snowberry, longtube twinflower, spirea,
and huckleberry, decreases and the proportion of the less
preferred plants, such as snowberry, ceanothus, and
pinegrass, increases. Generally, the density of overstory is
the main factor that limits the kind and amount of forage.

Mechanical seeding is generally not practical on this unit
because of the slope and the stones in the surface layer.
Areas that are logged, burned, or otherwise disturbed can
be seeded aerially or with a hand seeder.

This unit is in capability subclass Vlle, nonirrigated.

23-Dallesport very gravelly sandy loam, 3 to 10 percent
slopes. This very deep, somewhat excessively drained soil
is on terraces. It formed in old alluvial sand and gravel
having a minor amount of loess in the upper part. The
native vegetation is mainly grasses. Elevation is 750 to
1,200 feet. The average annual precipitation is 12 to 15
inches, the average annual air temperature is about 52
degrees F, and the average frost-free period is 135 to 190
days.

Typically, the surface layer is dark grayish brown very
gravelly sandy loam about 5 inches thick. The subsoil is
about 8 inches of brown very gravelly sandy loam. The
upper 37 inches of the substratum is brown and light
brownish gray very gravelly sand. The lower part to a
depth of more than 60 inches is light brownish gray
extremely gravelly sand. The soil is calcareous below a
depth of about 50 inches.

Permeability is moderately rapid in the surface layer and
subsoil and very rapid in the substratum. Available water
capacity is low. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
slight.

Included in this unit are areas of Chard loam, Dallesport
very cobbly sandy loam, and Dallesport soils that have
slopes of more than 10 percent. The included areas make
up about 25 percent of the unit.

This unit is used as rangeland or wildlife habitat. The
production of vegetation suitable for grazing by livestock is
limited because of the low available water capacity.



The potential native vegetation is bluebunch wheatgrass,
sand dropseed, and balsamroot. If the vegetation is
overgrazed, the proportion of the preferred forage plants,
such as bluebunch wheatgrass and sand dropseed,
decreases and the proportion of the less preferred plants,
such as cheatgrass, other annual bromes, yarrow,
knapweed, and prickly lettuce, increases. Areas that have
an excessive number of undesirable shrubs can be
improved by mechanical treatment, chemical treatment, or
prescribed burning.

This unit is suited to range seeding by a single- or
double-disk drill, a deep-furrow drill, or a rangeland drill.
Proper timing of seeding is critical if seedlings are to be
established.

This unit is in capability subclass Vls, nonirrigated.

24-Dallesport very cobbly sandy loam, 30 to 60
percent slopes. This very deep, somewhat excessively
drained soil is on terrace escarpments. It formed in old
alluvial sand and gravel having a minor amount of eolian
deposits in the upper part. The native vegetation is mainly
grasses. Elevation is 750 to 1,200 feet. The average
annual precipitation is 12 to 15 inches, the average annual
air temperature is about 52 degrees F, and the average
frost-free period is 135 to 190 days.

Typically, the surface layer is dark grayish brown very
cobbly sandy loam about 5 inches thick. The subsoil is
about 8 inches of brown very gravelly sandy loam. The
upper 37 inches of the substratum is brown and light
brownish gray very gravelly sand. The lower part to a depth
of more than 60 inches is light brownish gray extremely
gravelly sand. The soil is calcareous below a depth of
about 50 inches.

Permeability is moderately rapid in the surface layer and
subsoil and very rapid in the substratum. Available water
capacity is low. The effective rooting depth is 60 inches or
more. Runoff is very rapid, and the hazard of water erosion
is very severe.

Included in this unit are areas of Chard loam, Dallesport
very gravelly sandy loam, and Dallesport soils that have
slopes of less than 30 percent or more than 60 percent.
The included areas make up about 25 percent of the unit.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the low available
water capacity. The slope limits access by livestock and
thus can result in overgrazing of the less sloping areas.

The potential native vegetation is bluebunch wheatgrass,
sand dropseed, and balsamroot. If the vegetation is
overgrazed, the proportion of the preferred forage plants,
such as bluebunch wheatgrass and sand dropseed,
decreases and the proportion of the less preferred forage
plants, such as cheatgrass, brome snakeweed, yarrow, and
prickly lettuce, increases.

Areas that have an excessive number of undesirable
shrubs can be improved by chemical treatment.

This soil is suited to seeding by a deep-furrow drill or a
rangeland drill. The proper seeding time is critical because
of the droughtiness of the soil. The cobbles or stones on
the surface can interfere with the installation of fences and
watering facilities.

This unit is in capability subclass Vlle, nonirrigated.

25-DeMasters complex, 8 to 30 percent slopes. This
map unit is on north-facing foot slopes. The native
vegetation is mainly shrubs and grasses. Elevation is 3,000
to 4,500 feet. The average annual precipitation is 20 to 22
inches, the average annual air temperature is about 43
degrees F, and the average frost-free period is 90 to 110
days.

This unit is about 45 percent DeMasters silt loam and
30 percent DeMasters stony silt loam. DeMasters silt loam
is in concave areas and on foot slopes, and DeMasters
stony silt loam is in convex areas. The components of this
unit occur as areas so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are areas of DeMasters stony silt
loam that has basalt within a depth of 40 inches and slopes
of more than 30 percent. Also included are some areas
where the depth to basalt is more than 60 inches. The
included areas make up about 25 percent of the unit.

DeMasters silt loam is deep and well drained. It formed
in colluvium derived from weathered basalt and in loess
that has some volcanic ash. Typically, the upper 9 inches
of the surface layer is black silt loam. The lower 15 inches
is very dark grayish brown silt loam. The upper 9 inches of
the subsoil is dark brown cobbly loam. The lower 11
inches is brown very cobbly loam, which is underlain by
basalt at a depth of about 44 inches. The depth to basalt
ranges from 40 to 60 inches.

Permeability is moderate in DeMasters silt loam.
Available water capacity is high. The effective rooting
depth is 40 to 60 inches. Runoff is medium, and the
hazard of water erosion is moderate.

DeMasters stony silt loam is moderately deep and well
drained. It formed in colluvium derived from weathered
basalt and in loess that has some volcanic ash. Typically,
the upper 6 inches of the surface layer is very dark grayish
brown stony silt loam. The lower 18 inches is very dark
grayish brown silt loam. The upper 9 inches of the subsoil
is dark brown cobbly loam. The lower 9 inches is brown
very cobbly loam, which is underlain by basalt at a depth of
about 42 inches. The depth to basalt ranges from 40 to 60
inches.

Permeability is moderate in DeMasters stony silt



loam. Available water capacity is high. The effective
rooting depth is 40 to 60 inches. Runoff is rapid, and the
hazard of water erosion is severe.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the short growing
season. The potential native vegetation is Idaho fescue,
common snowberry, and bluebunch wheatgrass on
DeMasters silt loam and bluebunch wheatgrass and ldaho
fescue on DeMasters stony silt loam. If the vegetation is
overgrazed, the proportion of the preferred forage plants,
such as bluebunch wheatgrass and Idaho fescue,
decreases and the proportion of the less preferred plants,
such as annual bromes, lupine, yarrow, annual forbs, rose,
and snowberry, increases. Areas that have an excessive
number of undesirable shrubs can be improved by chemical
treatment or prescribed burning.

The steep north-facing slopes are hazardous to
livestock when the soils are frozen or snow covered.
Under such conditions, the site can become extremely
slippery. If the livestock slip and fall, the result can be
injury or death. The soils remain saturated late into the
spring. Deferred grazing helps to prevent excessive
compaction and trampling by livestock.

This unit is suited to range seeding if a rangeland drill or
other types of drills are used and the stony areas are
avoided. The main limitation is the stoniness of DeMasters
stony silt loam. The stones can interfere with the
installation of fences and watering facilities. Undesirable
plants can be controlled by chemical treatment.

DeMasters silt loam is in capability subclass Ve,
nonirrigated. DeMasters stony silt loam is in capability
subclass Vle, nonirrigated.

26-DeMasters-Snell complex, 30 to 70 percent
slopes. This map unit is on north-facing canyon walls. The
native vegetation is mainly shrubs and grasses. Elevation
is 3,000 to 4,500 feet. The average annual precipitation is
20 to 22 inches, the average annual air temperature is
about 43 degrees F, and the average frost-free period is
90 to 110 days.

This unit is about 45 percent DeMasters silt loam and 30
percent Snell stony loam. The DeMasters soil is in concave
areas, in smooth areas, and on foot slopes, and the Snell
soil is in convex areas. The components of this unit occur
as areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included in this unit are areas of Harlow very stony clay
loam, Rock outcrop, Snell soils that have basalt at a depth
of more than 40 inches, and DeMasters soils that have
slopes of more than 70 percent. Also included are areas of
Bridgewater extremely stony sandy loam

on alluvial fans and flood plains. The included areas
make up about 25 percent of the unit.

The DeMasters soil is deep and well drained. It formed
in colluvium derived from weathered basalt and in loess
that has some volcanic ash. Typically, the upper 9 inches
of the surface layer is black silt loam. The lower 15 inches
is very dark grayish brown silt loam. The upper 9 inches of
the subsoil is dark brown cobbly loam. The lower 11
inches is brown very cobbly loam, which is underlain by
basalt at a depth of about 44 inches. The depth to basalt
ranges from 40 to 60 inches.

Permeability is moderate in the DeMasters soil.
Available water capacity is high. The effective rooting
depth is 40 to 60 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

The Snell soil is moderately deep and well drained. It
formed in loess and colluvium derived from weathered
basalt. Typically, the upper 6 inches of the surface layer is
very dark grayish brown stony loam. The lower 6 inches is
dark grayish brown very gravelly clay loam. The subsoil is
about 13 inches of dark grayish brown very cobbly clay
loam and brown extremely cobbly clay loam, which is
underlain by basalt at a depth of about 25 inches. The
depth to basalt ranges from 20 to 40 inches.

Permeability is moderately slow in the Snell soil.
Available water capacity is low. Runoff is very rapid,
and the hazard of water erosion is very severe.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the low available
water capacity in the Snell soil and the short growing
season.

The potential native vegetation is Idaho fescue, common
snowberry, and bluebunch wheatgrass on the DeMasters
soil and Idaho fescue and bluebunch wheatgrass on the
Snell soil. If the vegetation is overgrazed, the proportion of
the preferred forage plants, such as bluebunch wheatgrass
and Idaho fescue, decreases and the proportion of the less
preferred plants, such as annual bromes, lupine, rose, and
snowberry, increases. Areas that have an excessive
number of undesirable shrubs can be improved by
chemical treatment.

The steep north-facing slopes are hazardous to
livestock when the soils are frozen or snow covered.
Under such conditions, the site can become extremely
slippery. If the livestock slip and fall, the result can be
injury or death. The soils remain saturated late into the
spring. Deferred grazing helps to prevent excessive
compaction and trampling by livestock.

Range seeding generally is not practical because of the
stones in the surface layer and the slope. Forage
production is limited by the low available water capacity



in the Snell soil. The stones and the slope interfere with the
installation of fences and watering facilities on the Snell soil.

The DeMasters soil is in capability subclass Vlle,
nonirrigated. The Snell soil is in capability subclass Vis,
nonirrigated.

27-Ewall loamy fine sand, 2 to 10 percent slopes.
This very deep, excessively drained soil is on terraces. It
formed in sandy eolian and glaciofluvial material. The
native vegetation is mainly grasses. Elevation is 750 to 850
feet. The average annual precipitation is 12 to 15 inches,
the average annual air temperature is about 52 degrees F,
and the average frost-free period is 135 to 190 days.

Typically, the upper 13 inches of the surface layer is dark
grayish brown loamy fine sand. The underlying material to a
depth of 60 inches or more is brown, grayish brown, and
light brownish gray sand. The soil is calcareous below a
depth of about 18 inches.

Permeability is very rapid. Available water capacity is
moderate. The effective rooting depth is 60 inches or more.
Runoff is slow, and the hazard of water erosion is slight.
The hazard of soil blowing is high.

Included in this unit are areas of Chard loam and
Ewall soils that have slopes of more than 10 percent.

The included areas make up about 25 percent of the
unit.

This unit is used for irrigated crops, irrigated hayland,
pasture, homesite development, or wildlife habitat. The
main limitations in the areas used for irrigated crops are the
hazard of soil blowing, droughtiness, and low fertility. The
main irrigated crops are alfalfa and grasses, grapes, and
orchard crops. Sprinkler and trickle irrigation systems are
suitable. Because the soil is droughty, light, frequent
applications of irrigation water are needed. Water erosion
and soil blowing in orchards can be controlled by growing
perennial cover crops. Soil blowing can be controlled by
properly managing all crop residue, minimizing tillage, and
keeping the soil rough and cloddy when it is not protected
by vegetation.

The main limitations in the areas used for irrigated hay
and pasture are the low available water capacity and the
hazard of water erosion during seedling establishment.
Seeding forage crops on or nearly on the contour or across
the slope helps to control rill erosion. Keeping crop residue
on the surface helps to control runoff and erosion. It also
aids in maintaining a suitable environment for seedling
establishment.

This unit has few limitations in the areas used as
homesites. These sites should be disturbed as little as
possible. The main limitations on sites for septic tank

absorption fields are a poor filtering capacity and the
slope. If the density of housing is moderate or high,
community sewage systems are needed to prevent the
contamination of water supplies caused by seepage.
Cutbanks are not stable and are subject to slumping.
Establishing lawns is difficult in areas where the surface
layer has been removed and the underlying material is
exposed. Mulching and applying fertilizer in cut areas help
to establish plants.

This unit is in capability subclass Ve, irrigated, and
Vle, nonirrigated.

28-Ferdinand silty clay loam, 3 to 8 percent slopes.
This moderately deep, well drained soil is on plateaus. It
formed in loess and material weathered from basalt. The
native vegetation is mainly grasses. Elevation is 3,000 to
3,600 feet. The average annual precipitation is 17 to 20
inches, the average annual air temperature is about 46
degrees F, and the average frost-free period is 110 to 130
days.

Typically, the surface layer is very dark gray silty clay
loam about 7 inches thick. The upper 9 inches of the
subsoil is dark grayish brown very gravelly silty clay loam
and dark yellowish brown very gravelly silty clay. The lower
7 inches is brown very cobbly clay loam, which is underlain
by basalt at a depth of about 23 inches. The depth to basalt
ranges from 20 to 30 inches. The soil is calcareous below a
depth of about 16 inches. In some areas the surface layer
is silt loam or cobbly silty clay loam.

Permeability is slow. Available water capacity is low.
The effective rooting depth is 20 to 30 inches. Runoff is
medium, and the hazard of water erosion is moderate.

Included in this unit are areas of Neconda silty clay
loam, Neconda silt loam, Geoconda silty clay loam, and
Ferdinand soils that have basalt within a depth of 20 inches
and slopes of more than 8 percent. The included areas
make up about 25 percent of the unit.

This unit is used as nonirrigated cropland, hayland, or
pasture. The principal crops are wheat, barley, and oats
and grass for seed. The main limitations affecting
nonirrigated cropland are the hazard of water erosion, the
low available water capacity, and stones and cobbles on
or near the surface. Annual cropping of small grain
results in the efficient use of soil moisture and allows
storage of more winter precipitation the following year.

The soil profile is normally fully recharged with moisture
each year. Runoff and water erosion are accelerated
when the soil is fallowed.

An adequate cover of crop residue at seeding time and
a rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling stubble fields across the slope
when the soil is dry shatters restrictive layers



and increases the rate of water intake. Tillage is difficult
because of the stones and cobbles on or near the surface.

Terraces reduce the length of slopes and help to
prevent excessive runoff, concentrated flow, and rill
erosion. Caution is needed in constructing the terraces
because of the depth to basalt. Field diversions can
intercept excess runoff and minimize gullying in areas
where steeper soils are upslope from this soil.
Stripcropping can help to control water erosion on long
slopes.

The main limitation in areas used for hay and pasture is
the hazard of water erosion during seedling establishment.
Seeding forage crops on the contour or across the slope
can help to control rill erosion. Keeping crop residue on the
surface helps to control runoff and erosion. It also aids in
maintaining a suitable environment for seedling
establishment.

This unit is in capability subclass Ve, nonirrigated.

29-Ferdinand Variant-Mallory Variant association, 8 to
70 percent slopes. This map unit is on terraces and
terrace escarpments. The native vegetation is mainly
grasses. Elevation is 1,800 to 3,000 feet. The average
annual precipitation is 16 or 17 inches, the average annual
air temperature is about 49 degrees F, and the average
frost-free period is 120 to 135 days.

This unit is about 50 percent Ferdinand Variant very
cobbly clay loam, 8 to 40 percent slopes, and 25 percent
Mallory Variant silt loam, 30 to 70 percent slopes. The
Ferdinand Variant is on south-facing slopes, and the
Mallory Variant is on north-facing slopes.

Included in this unit are eroded areas where the
Ferdinand Variant has a surface layer of very cobbly clay
and slopes of less than 8 percent. Also included are
Mallory Variant soils that have slopes of more than 70
percent. The included areas make up about 25 percent of
the unit.

The Ferdinand Variant is very deep and well drained. It
formed in old alluvium that has a minor amount of loess in
the upper part. Typically, the surface layer is brown very
cobbly clay loam about 5 inches thick. The upper 18 inches
of the subsoil is reddish brown very gravelly clay. The
lower part to a depth of 60 inches or more is reddish brown
very cobbly clay. The soil is calcareous below a depth of
about 23 inches. In some areas the surface layer is cobbly
or extremely cobbly clay loam.

Permeability is slow in the Ferdinand Variant.

Available water capacity is moderate. The effective
rooting depth is 20 to 40 inches. Runoff is very rapid,
and the hazard of water erosion is very severe.

The Mallory Variant is very deep and well drained. It

formed in loess over old alluvium. Typically, the surface
layer is very dark grayish brown silt loam about 10 inches
thick. The upper 35 inches of the subsoil is brown very
gravelly clay loam and reddish brown very gravelly clay.
The lower part to a depth of 60 inches or more is reddish
brown very cobbly clay. The soil is calcareous below a
depth of about 46 inches. In some areas the surface layer
is cobbly clay loam or very cobbly clay loam.

Permeability is slow in the Mallory Variant. Available
water capacity is high. The effective rooting depth is 60
inches or more. Runoff is very rapid, and the hazard of
water erosion is very severe.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the moderate
available water capacity of the Ferdinand Variant. The
slope limits access by livestock and can result in
overgrazing of the less sloping areas.

The potential native vegetation is bluebunch
wheatgrass, ldaho fescue, and Sandberg bluegrass. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as bluebunch wheatgrass and Idaho
fescue, decreases and the proportion of the less preferred
forage plants, such as threeawn, milkvetch, lupine, and
annual bromes, increases.

The steep north-facing slopes are hazardous to livestock
when the soils are frozen or snow covered. Under such
conditions, the site can become extremely slippery. If the
livestock slip and fall, the result can be injury or death. The
soils remain saturated late into the spring. Deferred grazing
helps to prevent excessive compaction and trampling by
livestock. Areas that have an excessive number of
undesirable shrubs can be improved by chemical treatment.

The main limitations affecting seeding are cobbles on
the surface and the slope of the Ferdinand Variant. The
very cobbly areas and the areas where slopes are more
than 45 percent can be seeded aerially or with a hand
seeder. Mechanical seeding is not practical where slopes
are more than 45 percent. Wildlife populations vary on this
unit. This variability can greatly affect the initial stocking
rate.

The cobbles on the surface of the Ferdinand Variant
and the slope interfere with the installation of fences and
watering facilities. Steep slopes require intensive
management, such as herding and close intervals
between salting stations, trails, and watering facilities.

The Ferdinand Variant is in capability subclass Vis,
nonirrigated. The Mallory Variant is in capability subclass
Vlle, nonirrigated.

30-Geoconda silt loam, 3 to 5 percent slopes. This
deep, well drained soil is on plateaus. It formed in loess,
slope alluvium, and material weathered from



basalt. The native vegetation is mainly grasses. Elevation
is 3,000 to 3,600 feet. The average annual precipitation is
17 to 20 inches, the average annual air temperature is
about 46 degrees F, and the average frost-free period is
110 to 130 days.

Typically, the surface layer is dark grayish brown silt
loam about 11 inches thick. The upper 12 inches of the
subsoil is dark grayish brown silty clay. The next 25 inches
is brown silty clay. The lower 8 inches is light gray gravelly
loam, which is underlain by basalt at a depth of about 56
inches. The depth to basalt ranges from 40 to 60 inches.
The soil is calcareous below a depth of about 23 inches. In
some areas the surface layer is silty clay loam.

Permeability is slow. Available water capacity is very
high. The effective rooting depth is 40 to 60 inches.
Runoff is medium, and the hazard of water erosion is
moderate.

Included in this unit are areas of Ferdinand silt loam
and areas of Geoconda soils that have a surface layer of
stony silty clay loam, a seasonal high water table that is
perched above the subsoil, and slopes of more than 5
percent. Also included are areas where the depth to basalt
is more than 60 inches. The included areas make up about
25 percent of the unit.

This unit is used as nonirrigated cropland. The principal
crops are wheat, barley, and oats and grass for seed.
Water erosion is the main hazard. Growing annual grain
helps to control water erosion, results in the efficient use of
soil moisture, and increases the rate of water intake. An
adequate cover of crop residue at seeding time and a
rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling stubble fields across the slope
when the soil is dry shatters restrictive layers and increases
the rate of water intake. Terraces help to prevent excessive
runoff, concentrated flow, and rill erosion. Stripcropping can
help to control water erosion on long slopes.

This unit is in capability subclass lle, nonirrigated.

31-Geoconda-Powwahkee complex, 3 to 6 percent
slopes. This map unit is on plateaus. The native
vegetation is mainly grasses. Elevation is 3,200 to 3,600
feet. The average annual precipitation is 18 to 20 inches,
the average annual air temperature is about 46 degrees
F, and the average frost-free period is 110 to 120 days.

This unit is about 55 percent Geoconda silty clay loam
and 25 percent Powwahkee silt loam. The Geoconda soil
is in convex areas, and the Powwahkee soil is in concave
areas. The components of this unit occur as areas so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are areas of Ferdinand silty clay

loam and areas of Geoconda soils that have a surface
layer of stony silty clay loam, a seasonal high water table
that is perched above the subsoil, and slopes of more than
6 percent. Also included are some areas where the depth
to basalt is 40 to more than 60 inches. The included areas
make up about 20 percent of the unit.

The Geoconda soil is deep and well drained. It formed in
loess, slope alluvium, and material weathered from basalt.
Typically, the surface layer is very dark gray silty clay loam
about 11 inches thick. The upper 14 inches of the subsoil
is very dark gray and dark grayish brown silty clay. The
next 29 inches is brown silty clay. The lower 3 inches is
brown gravelly silty clay, which is underlain by basalt at a
depth of about 57 inches. The depth to basalt ranges from
40 to 60 inches. The soil is calcareous below a depth of
about 25 inches.

Permeability is slow in the Geoconda soil. Available
water capacity is very high. The effective rooting depth is
40 to 60 inches. Runoff is slow, and the hazard of water
erosion is slight.

The Powwahkee soil is very deep and well drained. It
formed in loess. Typically, the upper 8 inches of the surface
layer is dark grayish brown silt loam. The lower 14 inches is
dark grayish brown silty clay loam. The upper 17 inches of
the subsoil is brown silty clay loam. The next 16 inches is
brown silty clay loam and brown and yellowish brown silty
clay. The lower part to a depth of 60 inches or more is
brown silty clay loam. The soil is calcareous below a depth
of about 55 inches.

Permeability is moderately slow in the Powwahkee soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is slow, and the hazard
of water erosion is slight.

This unit is used as nonirrigated cropland. The principal
crops are wheat, barley, and oats and grass for seed. Few
limitations affect nonirrigated cropland. Growing annual
grain helps to control water erosion, results in the efficient
use of soil moisture, and increases the rate of water intake.
Chiseling stubble fields across the slope when the soil is
dry shatters restrictive layers and increases the rate of
water intake. Stripcropping can help to control water
erosion on long slopes.

This unit is in capability subclass lle, nonirrigated.

32-Geoconda-Powwahkee complex, 8 to 15 percent
slopes. This map unit is on plateaus. The native
vegetation is mainly grasses. Elevation is 3,200 to 3,600
feet. The average annual precipitation is 18 to 20 inches,
the average annual air temperature is about 46 degrees F,
and the average frost-free period is 110 to 120 days.

This unit is about 55 percent Geoconda silty clay



loam and 25 percent Powwahkee silt loam. The Geoconda
soil is in convex areas, and the Powwahkee soil is in
concave areas. The components of this unit occur as areas
so intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are areas of Neconda silty clay
loam, Ferdinand silty clay loam, and Geoconda soils that
have a surface layer of stony silty clay loam, a seasonal
high water table that is perched above the subsoil, and
slopes of less than 8 percent or more than 15 percent. Also
included are some areas where the depth to basalt is 40 to
more than 60 inches. The included areas make up about
20 percent of the unit.

The Geoconda soil is deep and well drained. It formed in
loess, slope alluvium, and material weathered from basalt.
Typically, the surface layer is very dark gray silty clay loam
about 11 inches thick. The upper 14 inches of the subsoil
is very dark gray and dark grayish brown silty clay. The
next 29 inches is brown silty clay. The lower 3 inches is
brown gravelly silty clay, which is underlain by basalt at a
depth of about 57 inches. The depth to basalt ranges from
40 to 60 inches. The soil is calcareous below a depth of
about 25 inches.

Permeability is slow in the Geoconda soil. Available
water capacity is very high. The effective rooting depth is
40 to 60 inches. Runoff is medium, and the hazard of
water erosion is moderate.

The Powwahkee soil is very deep and well drained. It
formed in loess. Typically, the upper 8 inches of the
surface layer is dark grayish brown silt loam. The lower 14
inches is dark grayish brown silty clay loam. The upper 17
inches of the subsoil is brown silty clay loam. The next 16
inches is brown silty clay loam and brown and yellowish
brown silty clay. The lower part to a depth of 60 inches or
more is brown silty clay loam. The soil is calcareous below
a depth of about 55 inches.

Permeability is moderately slow in the Powwahkee soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate.

This unit is used as nonirrigated cropland. The
principal crops are wheat, barley, and oats and grass for
seed. The main hazard is water erosion. Growing annual
grain increases the rate of water intake.

An adequate cover of crop residue at seeding time and a
rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling stubble fields across the slope
when the soil is dry shatters restrictive layers and
increases the rate of water intake. Diversion terraces can
reduce the length of slopes. If seeded to grass, they help to
prevent excessive runoff, concentrated flow, and rill
erosion. Stripcropping can help to control water erosion on
long slopes.

This unit is in capability subclass llle, nonirrigated.

33-Geoconda-Powwahkee complex, 15 to 30 percent
slopes. This map unit is on hilltops. The native vegetation
is mainly grasses. Elevation is 3,200 to 3,600 feet. The
average annual precipitation is 18 to 20 inches, the
average annual air temperature is about 46 degrees F, and
the average frost-free period is 110 to 120 days.

This unit is about 55 percent Geoconda silty clay
loam and 25 percent Powwahkee silt loam. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Neconda silty clay
loam, Ferdinand silty clay loam, and Geoconda soils that
have a surface layer of stony silty clay loam, a seasonal
high water table that is perched above the subsoil, and
slopes of less than 15 percent or more than 30 percent.
Also included are some areas where the depth to basalt
is 40 to more than 60 inches. The included areas make
up about 20 percent of the unit.

The Geoconda soil is deep and well drained. It formed in
loess, slope alluvium, and material weathered from basalt.
Typically, the surface layer is very dark gray silty clay loam
about 11 inches thick. The upper 14 inches of the subsoil
is very dark gray and dark grayish brown silty clay. The
next 29 inches is brown silty clay. The lower 3 inches is
brown gravelly silty clay, which is underlain by basalt at a
depth of about 57 inches. The depth to basalt ranges from
40 to 60 inches. The soil is calcareous below a depth of
about 25 inches.

Permeability is slow in the Geoconda soil. Available
water capacity is very high. The effective rooting depth is
40 to 60 inches. Runoff is rapid, and the hazard of water
erosion is severe.

The Powwahkee soil is very deep and well drained. It
formed in loess. Typically, the upper 8 inches of the
surface layer is dark grayish brown silt loam. The lower 14
inches is dark grayish brown silty clay loam. The upper 17
inches of the subsoil is brown silty clay loam. The next 16
inches is brown silty clay loam and brown and yellowish
brown silty clay. The lower part to a depth of 60 inches or
more is brown silty clay loam. The soil is calcareous below
a depth of about 55 inches.

Permeability is moderately slow in the Powwahkee soil.
Available water capacity is very high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is severe.

This unit is used as nonirrigated cropland. The principal
crops are wheat, barley, and oats and grass for seed. The
main hazard is water erosion. Growing annual grain helps
to control water erosion, results in the efficient use of soil
moisture, and increases the rate of water intake. Growing
grasses or grasses and legumes in the rotation about 50
percent of the time



helps to control water erosion and maintain tilth.
An adequate cover of crop residue at seeding time and
a rough, cloddy surface during winter reduce the hazard of
water erosion. Chiseling or subsoiling stubble fields across
the slope when the soil is dry shatters restrictive layers and
increases the rate of water intake. Dividing the field slopes
into two or more cropping patterns helps to control water
erosion on part of the slopes.
This unit is in capability subclass Ve, nonirrigated.

34-Getaway cobbly silt loam, 30 to 70 percent
slopes. This deep, well drained soil is on north-facing
mountainsides and canyon walls. It formed in loess, some
volcanic ash, and colluvium and slope alluvium derived
from weathered basalt. The native vegetation is mainly
conifers, shrubs, and grasses. Elevation is 3,200 to 4,800
feet. The average annual precipitation is 22 to 40 inches,
the average annual air temperature is about 43 degrees F,
and the average frost-free period is 60 to 110 days.

Typically, the surface is covered with a mat of partly
decomposed needles and twigs about 1 inch thick. The
surface layer is dark grayish brown cobbly silt loam about
15 inches thick. The upper 15 inches of the subsoil is
brown very cobbly silty clay loam. The lower 28 inches is
yellowish brown very cobbly clay loam, which is underlain
by basalt at a depth of about 58 inches. The depth to
basalt ranges from 40 to 60 inches. In some areas the
surface layer is stony silt loam.

Permeability is moderately slow. Available water capacity
is high. The effective rooting depth is 40 to 60 inches.
Runoff is very rapid, and the hazard of water erosion is
very severe.

Included in this unit are areas of Klicker stony silt loam,
Snell stony silt loam, Harlow very stony silt loam, Rock
outcrop, and Getaway soils that have slopes of more than
70 percent. Also included are some areas where basalt is
at a depth of more than 60 inches. The included areas
make up about 25 percent of the unit.

This unit is used as grazeable woodland or wildlife
habitat. Douglas fir and ponderosa pine are the principal
tree species. Western larch and grand fir are of limited
extent. The habitat type is generally Douglas fir-ninebark.
On the basis of a 50-year site curve, the mean site index is
67 for Douglas fir. On the basis of a 100-year site curve, it
is 68 for ponderosa pine. The highest average growth rate
in unmanaged, even-aged stands is 54 cubic feet per acre
per year for Douglas fir at age 106 and 53 cubic feet per
acre per year for ponderosa pine at age 50. In a typical
basal area, however, the composition of Douglas fir and
ponderosa

pine is reduced by about 70 percent and growth rates
are reduced accordingly.

The main limitations affecting timber harvesting are the
slope and occasional snowpack. During an average year,
snowpack limits the use of equipment and restricts access
from December through March. The slope restricts the use
of wheeled and tracked skidding equipment. Generally,
cable yarding systems are safer and result in less surface
disturbance. Unsurfaced logging roads are slippery when
wet and can be impassable during rainy periods. They
require suitable surfacing for year-round use. Rock for road
construction is readily available on this unit. Cut and fill
slopes are easily eroded. Establishing a plant cover in
these disturbed areas reduces the hazard of erosion.
Building the roads on midslopes requires extensive cutting
and filling, which remove land from production.

Equipment and logs on the surface when the soil is wet
or moist result in a high degree of compaction and
puddling. Steep yarding paths, skid trails, and firebreaks
are subject to rifling and gullying unless protected by
adequate water bars or a plant cover. Carefully laying out
cable yarding paths, properly timing their use, or using
cable systems that lift logs entirely off the ground can
reduce the hazard of erosion.

Seedling mortality is the main concern affecting the
production of timber. Droughtiness in the surface layer
reduces the seedling survival rate. Reforestation can be
accomplished by planting Douglas fir or ponderosa pine
seedlings. If seed trees are available, natural reforestation
of Douglas fir and ponderosa pine occurs readily in cutover
areas and reforestation of western larch occurs periodically.

The forest understory vegetation is mallow ninebark,
pinegrass, common snowberry, and creambush
oceanspray. The slope limits access by livestock and thus
can result in overgrazing of the less sloping areas. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as Idaho fescue, strawberry, and
ninebark, decreases and the proportion of the less
preferred plants, such as annual bromes, snowberry, and
annual forbs, increases. Generally, the density of the
overstory is the main factor that limits the kind and
amount of vegetation. Areas that have an excessive
number of undesirable shrubs can be improved by
chemical treatment.

Mechanical seeding generally is not practical because
of the cobbles on the surface and the slope. Steep areas
that are logged, burned, or otherwise disturbed can be
seeded aerially or with a hand seeder. The cobbles and
the slope interfere with the installation of fences and
watering facilities.

This unit is in capability subclass Vlle, nonirrigated.



35-Getaway-Snell complex, 30 to 70 percent slopes.
This map unit is on north-facing mountainsides and canyon
walls. The native vegetation is mainly conifers, shrubs,
and grasses. Elevation is 3,200 to 4,800 feet. The average
annual precipitation is 22 to 40 inches, the average annual
air temperature is about 43 degrees F, and the average
frost-free period is 60 to 110 days.

This unit is about 50 percent Getaway stony silt loam
and 30 percent Snell stony loam. The Getaway soil is in
slightly concave areas and on foot slopes, and the Snell
soil is in convex areas. The components of this unit occur
as areas so intricately intermingled that it was not practical
to map them separately at the scale used.

Included on this unit are areas of Klicker stony silt loam,
Harlow very stony clay loam, Rock outcrop, and Getaway

soils that have slopes of more than 70 percent. Also
included are some areas where the depth to basalt is more
than 60 inches. The included areas make up about 20
percent of the unit.

The Getaway soil is deep and well drained. It formed in
loess, some volcanic ash, and colluvium and slope alluvium
derived from weathered basalt. Typically, the surface is
covered with a mat of partly decomposed needles and
twigs about 1 inch thick. The upper 4 inches of the surface
layer is dark grayish brown stony silt loam. The lower 11
inches is dark grayish brown cobbly silt loam. The upper 15
inches of the subsoil is brown very cobbly silty clay loam.
The lower 20 inches is yellowish brown very cobbly clay
loam, which is underlain by basalt at a depth of about 58
inches. The depth to basalt ranges from 40 to 60 inches.

Permeability is moderately slow in the Getaway soil.
Available water capacity is high. The effective rooting
depth is 40 to 60 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

The Snell soil is moderately deep and well drained. It
formed in loess and colluvium derived from weathered
basalt. Typically, the upper 6 inches of the surface layer is
very dark grayish brown stony loam. The lower 6 inches is
dark grayish brown very gravelly clay loam. The subsoil is
about 13 inches of dark grayish brown very cobbly clay
loam and dark brown very cobbly clay, which is underlain
by basalt at a depth of about 25 inches. The depth to
basalt ranges from 20 to 40 inches.

Permeability is moderately slow in the Snell soil.
Available water capacity is high. The effective rooting
depth is 40 to 60 inches. Runoff is very rapid, and the
hazard of water erosion is very severe.

This unit is used as grazeable woodland or wildlife
habitat. Douglas fir and ponderosa pine are the principal
tree species on the Getaway soil. Western larch and
grand fir are of limited extent. The habitat

type is generally Douglas fir-ninebark. On the basis of a
50-year site curve, the mean site index is 67 for Douglas fir
on the Getaway soil. On the basis of a 100-year site curve,
it is 68 for ponderosa pine. The highest average growth
rate in unmanaged, even-aged stands is 54 cubic feet per
acre per year for Douglas-fir at age 106 and 53 cubic feet
per acre per year for ponderosa pine at age 50. In a typical
basal area of the Getaway soil, however, the composition
of Douglas fir and ponderosa pine is reduced by about 70
percent and growth rates are reduced accordingly.

The main limitations affecting timber harvesting on the
Getaway soil are the slope and occasional snowpack.
During an average year, snowpack limits the use of
equipment and restricts access from December through
March. The slope restricts the use of wheeled and tracked
skidding equipment. Generally, cable yarding systems are
safer and result in less surface disturbance. Unsurfaced
logging roads are slippery when wet and can be
impassable during rainy periods. They require suitable
surfacing for year-round use. Rock for road construction is
readily available on this unit. Cut and fill slopes are easily
eroded. Establishing a plant cover in these disturbed areas
reduces the hazard of erosion. Building the roads on
midslopes requires extensive cutting and filling, which
remove land from production.

Equipment and logs on the surface can result in a high
degree of compaction when the Getaway soil is wet or
moist and a high degree of puddling when the soil is wet.
Steep yarding paths, skid trails, and firebreaks are subject
to rifling and gullying unless protected by adequate water
bars or a plant cover. Carefully laying out cable yarding
paths, properly timing their use, or using cable systems
that lift logs entirely off the ground can reduce the hazard
of erosion. Seedling mortality on the Getaway soil is the
main concern affecting the production of timber.
Droughtiness in the surface layer reduces the seedling
survival rate. Reforestation can be accomplished by
planting Douglas fir and ponderosa pine seedlings. If seed
trees are available, natural reforestation of Douglas fir and
ponderosa pine occurs readily in cutover areas and
reforestation of western larch occurs periodically.

The forest understory vegetation on the Getaway soil is
mallow ninebark, pinegrass, common snowberry, and
creambush oceanspray. The potential native vegetation on
the Snell soil is Idaho fescue, bluebunch wheatgrass, and
Sandberg bluegrass. If the vegetation is overgrazed, the
proportion of the preferred forage plants, such as Idaho
fescue and bluebunch wheatgrass, decreases and the
proportion of less preferred plants, such as annual bromes,
lupine, annual forbs, and snowberry, increases. Generally,
the density



of the overstory is the main factor that limits the kind and
amount of vegetation on the Getaway soil. Areas that have
an excessive number of undesirable shrubs can be
improved by chemical treatment.

The slope limits access by livestock and thus can result
in overgrazing of the less sloping areas. The steep north-
facing slopes are hazardous to livestock when the soils are
frozen or snow covered. Under such conditions, the site
can become extremely slippery. If the livestock slip and fall,
the result can be injury or death. The soils remain
saturated late into the spring. Deferred grazing helps to
prevent excessive compaction and trampling by livestock.

Mechanical seeding generally is not practical because
of the stones in the surface layer and the slope. Steep
areas that are logged, burned, or otherwise disturbed can
be seeded aerially or with a hand seeder. The stones
and the slope interfere with the installation of fences and
watering facilities.

The Getaway soil is in capability subclass Vile,
nonirrigated. The Snell soil is in capability subclass Vls,
nonirrigated.

36-Gwinly-Mallory complex, 3 to 30 percent slopes.
This map unit is on shoulder slopes. The native vegetation
is mainly grasses. Elevation is 3,000 to 3,600 feet. The
average annual precipitation is 18 to 25 inches, the average
annual air temperature is about 48 degrees F, and the
average frost-free period is 110 to 135 days.

This unit is about 40 percent Gwinly very stony silt loam
and 35 percent Mallory stony silt loam. The Gwinly soil is in
convex areas, and the Mallory soil is in concave areas. The
components of this unit occur as areas so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of Ferdinand silt loam and
Gwinly soils that have slopes of more than 30 percent.
The included areas make up about 25 percent of the unit.

The Gwinly soil is shallow and well drained. It formed in
loess and colluvium derived from weathered basalt.
Typically, the surface layer is very dark grayish brown very
stony silt loam about 3 inches thick. The upper 8 inches of
the subsoil is very dark grayish brown very cobbly clay
loam. The lower 4 inches is dark grayish brown extremely
cobbly clay, which is underlain by basalt at a depth of
about 15 inches. The depth to basalt ranges from 10 to 20
inches.

Permeability is slow in the Gwinly soil. Available water
capacity is very low. The effective rooting depth is 10 to 20
inches. Runoff is rapid, and the hazard of water erosion is
severe.

The Mallory soil is moderately deep and well drained.

It formed in loess, slope alluvium, and colluvium derived
from weathered basalt. Typically, the upper 4 inches of the
surface layer is very dark grayish brown stony silt loam.
The lower 5 inches is very dark grayish brown very cobbly
clay loam. The subsoil is about 16 inches of dark grayish
brown very cobbly clay and dark brown extremely cobbly
clay, which is underlain by basalt at a depth of about 25
inches. The depth to basalt ranges from 20 to 40 inches.
In some areas the surface layer is very stony silt loam.

Permeability is slow in the Mallory soil. Available water
capacity is low. The effective rooting depth is 20 to 40
inches. Runoff is rapid, and the hazard of water erosion
is severe.

This unit is used as rangeland or wildlife habitat. The
production of vegetation is limited by the very low or low
available water capacity.

The potential native vegetation is bluebunch
wheatgrass, Idaho fescue, and Sandberg bluegrass. If the
vegetation is overgrazed, the proportion of the preferred
forage plants, such as bluebunch wheatgrass and Idaho
fescue, decreases and the proportion of the less preferred
plants, such as cheatgrass, other annual bromes, and
annual forbs, increases. Areas that have an excessive
number of undesirable shrubs can be improved by
chemical treatment or prescribed burning.

The main limitations affecting seeding are the stones
and the low or very low available water capacity. Broadcast
seeding with aerial equipment or a hand seeder is the most
effective method of seeding. Some areas of the Mallory soil
could be reseeded with a rangeland drill. The stones on
both soils and the shallowness of the Gwinly soil interfere
with the installation of fences and watering facilities.

The Gwinly soil is in capability subclass VIlls,
nonirrigated. The Mallory soil is in capability subclass
Vle, nonirrigated.

37-Gwinly-Mallory very stony silt loams, 30 to 70
percent slopes. This map unit is on south-facing canyon
walls. The native vegetation is mainly grasses. Elevation is
2,400 to 4,100 feet. The average annual precipitation is 18
to 25 inches, the average annual air temperature is about
48 degrees F, and the average frost-free period is 110 to
135 days.

This unit is about 40 percent Gwinly v